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what a 

difference 

64,000 
lumens 


make! 


difference between viewing of a steady brilliant image or eye-strain- 


ing squint at a dim flickering one. 


4 . . . . 
difference between projecting bright images up to ten feet across 
under the highest powers of the microscope or enduring 


low magnifications that do not show sufficient detail for 
a definitive diagnosis. 


difference between the blue-white color of Scopicon projection 
which displays biologic stains to best advantage or vary- 
ing color temperatures which distort color values. 

difference between a steady light which does not require further 
adjustment or a flickering, wavering light source requir- 
ing constant recentering. 
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h »S 
bottle stopper clamp 


with a wide range of applications in chemical, 
biochemical and bacteriological laboratories 
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For pressure clamping of 
22" stoppers in “Pyrex” 
brand bottles No. 10480 
(Corning #710) in 5 and 
12-gallon sizes, or bottles 
of similar type. 





f For transferring solutions 
by air pressure to other 
containers. 



























No. 12092. Bottle Stopper Clamp. Cast 
from aluminum for strength and light 
weight. It consists of a U-shaped yoke 3 
inches inside width at the tips with a 
pillar at the base from which a hinged 
arm extends over the center of the stop- 
per. An adjustment screw at the top of 
the pillar forces the arm downward on 
the stopper to hold it firmly in the neck 
of the bottle. The wide surface of the 
\ yoke provides a secure purchase be- 
neath the square rim of the bottle neck 
When clamped in center, the stopper is 
forced against the neck with perfect uni- 
formity and “popping” of stopper is 
positively prevented. 


The price is $5.00 each; $4.50 
each in lots of 12; $3.75 each 
in lots of 36; and $2.75 each 
in lots of 72. 


f For culture growth under 
an atmosphere other than 
air, such as oxygen. 


f For storage container of 
solutions. 


VAs ‘a “C” clamp; to hold 
flat objects in place for 
cementing. 


¥ Holes or slots for glass 
tubing may be drilled or 
filed through the clamp | 
finger, if desired. 
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Gor 
Research 
In 


CARDIAC AILMENTS 








SCHWARZ LABORATORIES, 





The following SCHWARZ Preparations are available 
to assist and extend the study and experimental 
treatment of disorders of the heart: 


Lycepan® (Brand of Schwarz Adenosine-5-Phos- 
phoric Acid), for angina pectoris, cardiovascular 
disease and vasodilation. 


TRIPHOSADEN® (Brand of Schwarz Adenosine Tri- 
phosphate), for cardiac ailments, ventricular fibril- 
lation, thyrotoxic heart conditions, thromboangiitis 
obliterans, cardiovascular conditions and vasodi- 
lation. 


THIOURACIL for angina pectoris. 


Meraracit® (Brand of Schwarz Methylthiouracil) , 
for angina pectoris and congestive heart failure. 


These Schwarz biochemicals are of highest purity, 
and their quantity production provides ample sup- 
plies at low cost. Write for informative technical 
bulletins, complete specifications and references to 
literature. su 321 


Manufacturers of Fine Chemicals 


230 Washington Street, Mount Vernon, N. Y. 


INC. 













BINOCULAR 
MICROSCOPE 


AOR nme ome 


15 DAY TRIAL 
MONEY BACK GUARANTEE 


HIGHEST QUALITY 
LOW PRICED 


WRITE FOR OUR 
EXCEPTIONAL VALUES 


Also Monocular and Student Type 
Microscopes. 


UMECO OPTICAL DIVISION 


465 California Street, San Francisco 4, Calif. 
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Depend on Clay-Adams 
The preferred source of supply for leading 
hospitals, laboratories and teaching institutions. 
Quality products through leading scientific 
dealers everywhere. Our 216-page 


catalog describes 1161 products. 


ClAY A Yams 


141 East 25th Street - New York 10 





Look for these familiar trade names—your assurance of quality! 

Adams Centrifuges + Yankee Rotators + Gold Seal Slides and 

Cover Glasses + Adams Laboratory Counters +» Counting Chambers 
Yankee Shakers + Medichromes 
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8-Azaguanine THAN 
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Hypoxanthine IN 
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Isoguanine WRITE 
6-Mercaptopurine FOR 
5-Methyleytosine LIST 
Orotie acid OF 
Uracil NEW 
Xanthine PRODUCTS. 





INQUIRIES SOLICITED FOR CUSTOM 
MANUFACTURE — QUANTITY LOTS 





H.M. CHEMICAL Co. 


1651 - 18th St. 


Santa Monica 





100 


SCIENCE, VOL. 122 














designed for the professional... 


LEITZ LABOLUX micROSCOPE 


Scientists, physicians and technicians who must work for long periods 
with a microscope will appreciate the new Leitz LABOLUX with its 
fatigue-free operation, precision optics and unexcelled dependability. 


e Stage—instead of tube—moves for focusing. 


e Individual coarse and fine adjustments are combined 
in a single, clutch-operated control knob. 














¢ All controls including those for the mechanical stage 
in low position for fatigue-free operation. 


e Can be used facing away from observer, for greater 
accessibility of all controls. 


@ Pre-aligned substage illuminator or mirror. 


e Retractable spring mounts in objectives prevent 
damage to lens and slides. 


e Inclined binocular body tube interchangeable with 
monocular tube for photomicrography. 


Send for LABOLUX 
brochure today. 


. &. Leitz, inc., Dept. SC-7 
See and examine the 466 Fourth Ave., New York 16, N.Y. 


new Leitz LABOLUX Please send me your brochure on the new Leitz 











. ! 
microscope soon. ‘ LABOLUX. 
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' Name 
} ©. LENTZ, INC., 468 FOURTH AVENUE, NEw YorKi6.H.¥. ! 

} Distributors of the world-famous products of Ernst Leitr, Wetziar, Germany ; Street 
LENSES + CAMERAS + MICROSCOPES +» BINOCULARS 4 

‘ i City State 
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AIR CONDITIONED 


TEST CABINET 





RANGE — up to 150° F (dry bulb). With refrigeration, 
dew point temperatures as low as minus 30° F. Con- 
trol of relative humidity from 5% to 954 is obtained 
at all temperatures in this range. Air capacity is 200, 
400 or 600 c.f. m. Dimensions are 30” x 28” x 24”. 
METHOD— Air is saturated in the air-conditioning 
unit at the required dew point temperature and re- 
heated to the Budiond dry bulb temperature. No mois- 
ture sensitive instruments are needed. Recorders 
obtain a complete record of conditions. 


Write for complete information. Address Dept. SW. 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., New York 17, N. Y. 





Vow avacakle... 


Adenosine Triphosphate (ATP); Amygdalin; Amyl- 
ase; Animal Lecithin; Ascorbic Acid Oxidase; Bacl- 
tracin; BAL: Biotin, cryst.; Caffeie Acid; Carotene, 
eryst.; Catalase; Cellulase; Chlorogenie Acid; Chori- 
onic Gonadotropin; Circulatory Hormone; Colchl- 
cine; Cytidylic Acid; Cytochrome C; Dehydroascorbie 
Acid; Diacetoneamine; Dihydroxyacetone; Dihy- 
droxyphenylalanine (DOPA); Dipyridyl; Edestin; 
Emulsin; Erythritol; N-Ethylpiperidine; Fibroin; 
Folic Acid; Galacturonie Acid; Gentistic Acid; Girard 
Reagents P and T; Gliadin; Glucose Pentaacetate; 
Glucuronic Acid; Glyceraldehyde; Glycerie Acid; 
Heparin; Hordenine; Hyaluronidase; Hydrindene; 
2-Hydroxyadipaldehyde; Humulon; Indan; Isoascor- 
bie Acid; Isopropylarterenol; Kojic Acid; Kynurenic 
Acid; Lanthionine; Lipase; Lysozyme; Lyxose; 
Malononitrile; Maltase; Melezitose; Mesobilirubino- 
gen; Muscle Adenylie Acid; p- Nitrophenylphosphate; 
Nucleoprotein; Orcinol; Pancreatin; Pantotheny! 
Aleohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvie Acid; Phioridzin; Phosphorylase; 
Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuiec Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharie Acid; 
Salmine; Serine Phosphoric Acid; Spermidine; Sper- 
mine; Thioacetic Acid; Thiocytosine; Thyroxine; 
Trigonelline; Triphenyltetrazolium Chloride; Tripy- 
ridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS | inc. 


23 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 





A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier plug-in units. 


Line-Operated Model 115 


®@ Single range 0-14, scale length 4”, accuracy 0.05 pH unit. 
© Fully stabilized for wide range of line voltage fluctuations. 
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Write for Bulletin #225 


nd low price of only 


15.—— MODEL 125 


Line-Operated Model 110 


® Single range 0-14, scale length 7”, accuracy 0.02 pH unit. 
® Available also with shielded compartment, with base board and 
carrying hood, with botties and beakers, additional price $60.—. 


Write for Bulletin #105 


$185.— 


é Battery-Operated Model 125 


® Single range 0-14, scale length 51/2", accuracy 0.03 pH unit. 

* Only 3 batteries, standard radio type, 2,000 hours of service. 

® Carrying frame for instrument, beakers, and bottles, price $20.—. 

® Stabilized power supply unit available for. alternative operation 
from 110 volt AC line, price $48.— 


Write for Bulletin #118 


$145.— 


Battery-Operated Model 125-B for Blood pH 


® Scale length 234”, expanded five-fold for blood pH tests. 
® Accuracy 0.01 in pH 6-8 range, 0.05 in pH 2-12 range. 


Write for Bulletin #122 


$166.-« MODEL 125-B 


Prices include PHOTOVOLT glass electrode and calomel electrode. 
Electrades of other makes usable, adapters available. 


MODEL 110 


PHOTOVOL 


CORPORATI 
95 MADISON AVENUE, N. Y. 16, 
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Every article, communication, or book review is ac« epted with the under- 
standing that it has not been published or accepted for publication else- 


where. (Occasionally an important article is reprinted from, or simul- 


taneously printed with, another periodical, usually one not readily available 
to readers of Science, but this is always done by special arrangement with 
the author. 

An article should receive a thorough review before submission. if possible 
by someone other than the author. If a manus« ript is returned to an author 


for a thorough revision, the revision date will be regarded as the “Received” 


date for the article 
Submit the typescript in duplicate 
of bond paper, 8.5 by 11 in 


tables, literature references, 


For the first copy, use a good grade 

All copy, ime luding quotations, footnotes 
and legends for figures, should be double 
at least 1.5 in. at the sides and at the top and 
bottom. Pages that are heavily corrected should be retyped. Do not insert 


spaced. Leave margins of 


corrections and additions lengthwise in the margin; the printer works with 
the typescript mounted in a frame that exposes only a few lines at a time 

Acceptable lengths for articles. See Science 122, 7 (1 July 1955 

Changes in copy. All corrections in manuscript and proof should be 
transmitted to the Editorial Office in Washington, not to the printer 

Illustrations. A brief legend should be provided for each diagram, graph, 
and photograph. It should not be incorporated in the figure. All legends 
are set in type by the printer and, hence, should be typed on a separat 
sheet. 

On the margin or back of each illustration, write in pencil the number of 
the figure, name of the author, and abbreviated title of the article. All 
illustrations should be packed carefully with cardboard to avoid damage in 
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photographs for reproduction 

Line drawings should be made with India ink on heavy white drawing 
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figure, with all lettering and line thicknesses similarly enlarged. Ons 
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Diagrams containing little detail should be planned so that the printed 
figure can be made one column wide. For presenting apparatus, a_ line 
drawing is usually better than a photograph. For information on the prepa 
ration of graphs, see Science 120, 5A (17 Sept. 1954) and next week's issuc 

Photographs should have a glossy finish. For satisfactory reproduction, a 
print must be unblurred and must show sharp contrast between light and 
dark areas. 

Tables. Each table should be typed on a separate sheet and should be 
provided with a title. Tables should be numbered consecutively with Arabic 
numerals. 

References and notes. The only footnotes are to be those appended to 
tables and the author’s affiliation in lead articles. All other explanatory 
notes, including ‘acknowledgments and authorization for publication, and 
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Proven Performer In The Laboratory 


CRYO-DESICCATOR 


FOR USE IN: 


¢ Histology 
e Cytology 
¢ Histopathology 
e Cytochemistry 


¢ Histochemistry 


I he Tissue Cryo-Desiccator provides a sim- 
ple, rapid reliable and inexpensive method 


of preparing frozen dried tissues. 


Tissues are supported in a basket which has 
movable partitions to accommodate speci- 


mens of different sizes. 


Temperature is measured under the same 
conditions as the tissue. Liquid nitrogen is 
used to cool the tissue. Automatic sealing is 


achieved by atmospheric pressure. 


This new Cryo-Desiccator is inexpensive to 
operate and easy to use. Glass parts are held 


to a minimum and the construction is rugged. 


For further information write: 


2385 RHODE ISLAND AVE., N.E. 


PUPS 














Cat. No. 9-99 ........ Price $1450.00 


FURNISHED WITH THE 
FOLLOWING ACCESSORIES: 


e | extra glass tube for tissue heater 
e 1 electric cord 
e | flexible metal tube for attaching to pump 


e | dial thermometer, Weston 0-180 Deg. F. 


WASHINGTON, D. C. 


e 
6th & Byrd St. 


RICHMOND 
re VIRGINIA 


Manufacturers and Distributors of Scientific Equipment 
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Emerging Concept 


of Poliomyelitis Infection 


be 


The discovery that polio virus cat 
isolated from the blood stream of in- 
fected human beings and of experimen- 
tal nonhuman primates in the prepara- 
lytic period ]-4 emphasized _ the 
unsatisfactory state of our knowledge of 
the events of infection during this criti- 
cal phase of the disease. It also under- 
lined the fact that data on virus distri- 
bution in the body obtained from fatal 
human cases can tell little about the pri- 
mary sites of viral multiplication, al- 
though they give insight into the tissues 
that are eventually capable of support- 
ing virus growth, It has been impossible 
thus far to determine the distribution of 
virus 


n the tissues of human beings in 
the preparalytic period; information con- 
cerning virus in this period is limited to 
that obtained from excretions and acces- 
sible body fluids. Therefore, it seemed 
desirable to obtain such information 
from an anthropoid ape like the chim- 
panzee, which closely resembles human 
beings in terms of susceptibility to polio- 
myelitis infection and in every essential 
characteristic of infection so far studied 
in the two spec ies (5 

The experiments with chimpanzees de- 
scribed in this preliminary report (6 
were, therefore, designed to determine 
which tissues after viras feeding contain 
virus in high enough concentration to 
indicate that primary viral multiplica- 
tion was taking place. This, of course, 
can be ascertained in animals only prior 
to invasion of the blood stream by virus 
and its subsequent hemal spread to sec- 
ondary sites of viral multiplication, ot 
“target orgafis.” This study was facili- 
tated by the experience in a previous 
study of 18 chimpanzees inoculated by 


Dr. Bodian is a member of the staff of the 
Department of Epidemiology, Johns Hopkins Uni- 
versity, Baltimore, Md 
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virus feeding with a single poliomyelitis 
strain, which was used in two of the 
three chimpanzees described here 

In the earlier experiments informa- 
tion was available concerning the time 
course of. virus excretion from the ali- 
mentary tract in relation to the time of 
occurrence of viremia and of the subse 
quent antibody response in the serum 
Subsequently, it was found that the re- 
cently developed tissue-culture methods 
7~9) could be used to determine ac- 
curately the viral concentration in ex 
cretions and in tissues of chimpanzees 
by means of direct titration of clarified 
tissue suspensions in tissue cultures of 
trypsinized monkey kidney epithelium 
The relatively high concentrations of 
virus demonstrated in certain tissue sus- 
pensions indicated that this quantitative 
assay system is highly satisfactory and. 
indeed, greatly superior to the older 
methods of subinoculation in monkeys 

Two chimpanzees were sacrificed 1| 
days after simple feeding with 50,000 tis 
sue-culture doses of the Wallingford 
type II), a strain 
with a relatively long incubation period 
in chimpanzees by this route (5). A third 
chimpanzee was sacrificed 4 days after 
virus feeding with a similar quantity of 
the Mahoney virus (type I 


strain of polio virus 


, a Strain with 
a relatively short incubation period after 
inoculation by peripheral routes (/0 

The three chimpanzees at the time of 
sacrifice had not yet experienced fever 
or other symptoms of illness. Fecal speci- 
mens, throat swabs around the tonsillo- 
pharyngeal area, and blood specimens 
were taken daily. At the time of sac- 
rifice, the animals were exsanguinated, 
and various tissues were removed, with 
aseptic precautions and with separate 
instruments to prevent virus contamina- 
tion of one tissue by another. In this 
manner a sample was obtained of most 
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of the principal viscera in which virus 
might multiply during the presymptom- 
atic period 

The tissue suspensions in some cases 
were toxic to the tissue cultures in dilu 
tions up to 1 to 8: hence, titrations were 
done in two-fold steps, with two cultures 
per dilution, beginning with a dilution of 
1 to 16. A negative finding, therefore, in 
dicates that viral titer was less than | to 
16 per gram of tissue. Each virus iso 
lated from a sample of tissue, serum, ot 
excretions was subsequently tested in tis 
sue cultures with type specific serums 
from hyperimmunized monkeys to deter 
mine its serotype and, therefore, to con- 
firm that the virus isolated was the same 
as the virus introduced into the chim- 
panzee rather than a latent virus present 
in the animal prior to inoculation 

Table 1 summarizes the distribution 
and titers of polio virus in the tissues of 
these chimpanzees and in the teces and 
throat swabs collected at daily intervals 
The titers shown are for the day with 
highest virus concentration. In these 
animals and in three other chimpanzees 
sacrificed after onset of viremia, no virus 
was isolated from throat swabs on the 
day after virus feeding, so that it ts cleat 
that throat-swab virus was the result of 
viral proliferation and was not the resi 
due of the virus given by mouth. It is 
also clear that, before hemal invasion 
and. before virus can be detected in most 
of the internal organs, virus is present in 
relatively high concentration in two su 
perficial sites in the alimentary tract 
These are the tonsils and the Peyer's 
patches of the ileum. The latter special 
ized lymphoid structures in the mucosa 
of the ileum were positive in an animal 
in which no virus could be isolated from 
the surrounding wall of the ileum. This 
also was the case in three additional 
chimpanzees studied after onset of vir 
emia. These structures, as well as all 
other portions of the alimentary tract, 
were thoroughly washed with sterile sa 
line at the time of removal of the tissu 
in order to eliminate the possibility of 
contamination with the contents of the 
alimentary tract. Evidence that this pro 
cedure was effective came from the fact 
that the contents of the jejunum, ileum, 
and ascending colon were regularly 
found to contain virus, whereas suspen- 
sions of the washed wall of these seg- 
ments of the gut, except the Peyer's 
patches, were consistently free of virus. 
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Table 1. Distribution and concentration of polio virus in tissues of chimpanzees after 
virus feeding and before onset of viremia or of antibody response. Titers are expressed 
as the number of tissue-culture infective doses per gram. All positive isolations of virus 
were verified as to serotype. No virus was isolated from feces or throat swabs on the day 
following virus feeding; titers shown are for day with highest value. 


Tissues assayed 


Chimpanzee 


Chimpanzee Chimpanzee 


eons N-147 N-149 § N-939 2 
for virus type II—10 days type II—10 days type I—4 days 
Feces 10 5000 2,500 
Throat swab 40,000 
Blood serum (daily) 0 0 0 
Lymphoid tissues 
Tonsils 10 3000 2,000 
Peyer’s patches 16,000 
Deep cervical nodes 2000 250 
Mesenteric nodes 100 0 
Axillary, inguinal nodes, 0 0 0 
thymus, spleen, bone 
marrow 
Alimentary tract 
Tongue, salivary glands, 0 0 0 
lung, duodenum, jejunum, 
ileum, appendix, ascend- 
ing colon, pancreas, liver 
Neuromuscular tissues 
Trigeminal and coeliac 0 0 0 
ganglia, biceps brachii, 
diaphragm, heart muscle 
Other 
Bladder, kidney, adrenals, 0 0 0 


uterus, ovary, testis, 
brown fat 


Also shown t 


contain relatively high 
concentrations of virus were the lymph 
nodes that drain the tonsillar area and 
the Peyer’s patches, namely, the deep 
cervical and the mesenteric lymph nodes, 
respectively. 

These results appear to clarify ap- 
preciably two of the important aspects of 
the mechanism of infection after virus 
feeding. First, they offer a logical ex- 
planation for the source of virus that is 
found in the secretions of the upper alli- 
mentary tract in the region of the ton- 
sillo-pharyngeal area as well as virus that 
is found in the contents of the lower alli- 
mentary tract. Second, these sites of pri- 
mary virus proliferation—the tonsils and 
Peyer's patches—contain so much virus 
in the period just prior to blood stream 
invasion, when virus is absent from the 
many other tissues examined, that it 
must be presumed that viral invasion 
of the blood stream stems from these 
sources of viral proliferation by way of 
lymphatic pathways and 
structures that drain them. 


lymphatic 


Since the throat swabs in chimpanzee 
N-939 contained no virus on the day 
after virus feeding and since the concen- 
tration then rose to the remarkably high 
concentration of 40,000 tissue-culture 
doses per gram by the fourth day, it 
seems possible that some of this virus 
produced in the tonsillar area could have 
made its way through the alimentary 
tract to infect secondarily the Peyer's 
patches, which then became an addi- 
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tional site of viral multiplication in the 
alimentary mucosa, An important aspect 
of these findings in such an early period 
of the infectious process is that as early 
as 4 days after virus feeding virus has 
become widespread by means of the alli- 
mentary and lymphatic routes. 

It is clear from other animals now 
being studied that, within the next few 
days, further spread by the hemal route 
involves such diverse susceptible struc- 
tures as the somatic lymph nodes, the 
axillary and suprasternal brown fat, and 
the central nervous system. The brown 
fat has 
Shwartzman and his colleagues (/]/) to 


previously been shown by 
be one of the susceptible tissues in cyno- 
molgus monkeys and in chimpanzees, 
and our own work not only confirms this 
point of view but also indicates that this 
interesting tissue is merely a “target or- 
gan” that is invaded only after hemal 
invasion by virus. Whether it contributes 
significantly to the viremia that appar- 
ently can be developed by early viral 
multiplication in lymphatic tissues is not 
clear at the present time. 

In addition to hemal spread of virus 
to somatic lymphoid structures, viral in- 
vasion of previously uninfected portions 
of the tonsils or of Peyer’s patches prob- 
ably also can occur from the blood, so as 
to increase the sources of virus excretion. 
In a chimpanzee inoculated intramus- 
cularly with the Mahoney strain of polio 
virus, with careful subsequent steriliza- 
tion of the skin at the site of inoculation, 





nonsymptomatic infection with fecal 
virus excretion resulted. The only rea- 
sonable source of alimentary infection 
was the blood stream, possibly by way of 
regional lymph nodes draining the site 
of viral inoculation. 

These findings also suggest that, in the 
chimpanzee after virus feeding, the tri- 
geminal nerve and the sympathetic path- 
ways via the celiac plexus cannot play a 
significant role in the spread of virus 
from the alimentary tract to the central 
nervous system. The trigeminal and 
celiac ganglia are not only consistently 
negative in attempts to demonstrate virus 
or pathological lesions (/2), in the para- 
lytic period of infections in chimpanzees 
and in human beings, but are obviously 
not involved in chimpanzees in the pre- 
paralytic period, when the infectious 
process is rapidly developing in other tis- 
sues. Our findings in the earliest stages 
of development of the infection in chim- 
panzees are consistent also with the ter- 
minal distribution of virus in fatal hu- 
man cases, as well as in chimpanzees in 
the postviremic period. Apparently, th 
“target organs’ susceptible to viral in- 
vasion by the hemal route are quite lim- 
ited in number in these species, This 
fact, rather than the previously tenabl 
idea that viral proliferation in some or- 
gans could have become masked by the 
development of antibody or other damp- 
ing factors, may explain the limited ter- 
minal distribution of virus in fatal cases. 

The results of this study of the early 
phases of poliomyelitis infection are, 
moreover, of considerable interest in sug- 
gesting that similar analysis of other in- 
testinal virus infections might yield evi- 
dence regarding the sites of initial virus 
implantation, the routes of spread, and 
the sources of virus that is excreted 
either into the alimentary tract lumen 
or into the blood stream. Figure 1 is an 
attempt to summarize the present status 
of our information concerning the sites 
of virus multiplication and the pathways 
of spread of virus after virus feeding in 
chimpanzees. It seems likely that this 
schema could apply to the human infec- 
tion as well, since the isolation of the 
13-15 


fits in most particulars with the se- 


virus from fatal human cases 


quence of pathogenetic events that has 
been discovered in chimpanzee experi- 
ments. 

These results are also of interest in 


relation to the terminal distribution of 


virulent strains of virus in cynomolgus 
monkeys and in infant rhesus monkeys, 
as is described by Sabin and Ward (/6 
and by Horstmann et al. (17). Their 
results in retrospect suggest that those 
Old World monkeys that are susceptible 
by virus feeding have a pathogenetic se- 
quence similar to that of the chimpanzee 
and of human beings, except for the pos- 
sibility that a few more susceptible “tar- 
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get organs” may be available in the cy- 
nomolgus monkey. 
The similarity of pathogenesis in the 


Philippine Ma- 


is of special interest, since 


cynomolgus monkey 
caca syrichta 
I have presented conclusive evidence 
that invasion of the central nervous sys- 
tem from the blood stream takes place 
in this spec ies 
tion (19 


respect one of the strongest proponents 


18). Ina recent publica- 
confirming our findings in this 


of the exclusive neural multiplication of 
virus and of neural spread to the central 
nervous system has also reconsidered his 
former position, so that there now ap- 
pears to be general agreement that the 
pathogenesis of poliomyelitis infections 
may well be fundamentally similar to 
that observed for the arthropod-borne 
viruses and for other viruses that reach 
their susceptible “target organs” by the 
hemal route 

The principal difference between the 
pathogenic capacity of the neurotropic 
viruses and that of other viruses appears 
to reside in the ability of the neurotropic 
viruses to multiply readily within the 
and to 
nerve fiber pathways within it. In the 


nervous system migrate along 
period preceding the neural phase of in- 
fection, in poliomyelitis at least, the in- 
fectious process may, however, be dis- 
seminated within the body by spread of 
virus within the lumen of the alimentary 
tract 


hemal 


and within the lymphatic and 


systems. Moreover, it is during 
these early phases of viral multiplication 
viral 
spread that the serum antibody response 
develops i; a ae Although the 


serum antibody clears the virus from the 


in lymphatic tissues and of early 


blood and probably from the throat se- 
cretions, it develops too late to affect 
central 


materially the infection in the 


|= ALIMENTARY PATHWAY OF 
VIRUS SPREAD | 





DEEP CERVICAL LYMPH NODES 


nervous system and in other “target or- 
gans after virus has become implanted 
there and little, if any, effect on 
virus excretion in the feces. 


has 


Finally, it is timely to point out that, 
whether it is produced by artificial im- 
munization or by previous infection, the 
effect of preexisting antibody on the 
mechanism of infection after oral virus 
exposure is clarified considerably by the 
schema presented. It does not appear 
surprising, for example, that low levels 
of serum antibody in experimental ani- 
mals are capable of blocking invasion of 
the central nervous system by virus (22 


and that a similar effect has been ob- 
served in human field trials of immuni- 
zation procedures (23, 24). However, in 


experimental animals even preexisting 
serum antibody appears to be less able 
to block the implantation of virus in the 
primary sites of virus multiplication, or to 
prevent completely virus excretion in the 
Nevertheless, high levels 
of preexisting type specific serum anti- 


feces Do 25 


body have been shown experimentally to 
be capable of greatly reducing the proba- 
bility of 


26, 27 


virus excretion in the feces 
Information on this point in 
the human species is not yet available, 
but it is reasonable to suppose that pre- 
existing serum antibody can prevent in- 
fection of tonsils and Peyer's patches 
from the hemal route, without being able 
to prevent their infection by way of in- 
gested virus. This would explain the abil- 
ity of serum antibody to limit virus ex- 
cretion, without being able to prevent it 
completely. 

It is interesting to speculate at this 
time on the significance of these findings 
in relation to the problem of the biologi- 
cal survival mechanism of this intestinal 


virus, in the face of mass immunization 
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Fig. 1. 


Schema illustrating the primary sites of viral implantation and multiplication 
in chimpanzees after polio virus feeding (in boxes 


and the pathways of subsequent viral 


programs. Looking at the problem from 
the point of view of the survival of the 
virus species, it appears conceivable that, 
if mass immunization of a population in- 
cluded a large proportion of adults as 
well as children, even with inactivated 
virus vaccination plus booster doses, the 
amount of 


virus from 


throat or fec es, ¢ ould bec ome so reduc ed 


dissemination, 


that the virus would disappear from 
large communities on a continental scale 
We know that the survival of polio virus 
populations in smaller human communi- 
ties may be so precarious even without 
immunization that the virus may disap- 
pear for many years until it is reintro- 
duced from the outside. 

Can this process be assisted in, a large 
I be- 


s so often 


community by mass immunization? 


lieve the answer depends, as 
the case, on quantitative relationships 
between the potency of vaccines, the de- 
gree of acceptance of vaccination, and 
the sociological factors that play an im- 
portant role in deciding the immune sta- 
tus of nonvaccinated populations. More- 
over, the prevention of reintroduction of 
the viruses of poliomyelitis into a com- 
munity appears to be a much more for 
midable problem than the analogous 
problem in relation to smallpox 

On the other that 
widespread vaccination with inactivated 


hand, if it is true 


vaccines could conceivably reduce the 
amount of dissemination of virus in the 
population by fecal routes of contamina 
tion, as well as possibly reduce paralytic 
incidence, does it follow that an immu- 
nized population could be produced that 
progressively might become 
later 


disease 


more 


Ssus- 


ceptible in life to epidemics of 


paralytic One can only 


spec u 
late regarding this point, but it appears 
to me, in view of what we know already, 
that first of all the populations in which 
epidemics of paralytic diseases are occur- 
ring are precisely those populations that 
already are presumably showing the ef- 
fects of reduced prevalence and dissemi- 
excreted 


nation of that they 


could hardly be said to be deprived of 


Virus, So 


widespread because of 
kind, It 


may be said, of course, that artificial im- 


virus exposure 


artificial immunization of any 


munization by virus feeding with aviru- 


lent strains not only could give such a 


population a primary immunological 
stimulus but also could produce to some 


extent the spread of excreted virus that 


would infect and immunize nonvacci- 
nated individuals or reimmunize those 
whose immunity has waned after a pre- 


vious vaccination experience. This, how- 


ever, seems to be a rather contradictory 


hope, since it is already apparent that 
populations that would require immuni- 


zation programs are able to reduce 


greatly the amount of virus in the en- 





spread in the body. Secondary and tertiary sites of viral multiplication are underlined. 
The schema summarizes data shown in Table 1 as well as data from other chimpanzees 


vironment, because of developments in 
and from studies of the infection in human beings. sanitation and other habits of life, and 
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populations that scarcely need vaccina- 


tion, because of a low incidence of pa- 
ralysis, already have an abundance of 
poliomyelitis strains in the community 
that are actively immunizing children 
soon after they are born. 
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Citation Indexes for Science 


A New Dimension in Documentation 


through Association of Ideas 


“The uncritical citation of disputed 
data by a writer, whether it be deliberate 
or not, is a serious matter. Of course, 
knowingly propagandizing unsubstanti- 
ated claims is particularly abhorrent, 
but just as many naive students may be 
swayed by unfounded assertions pre- 
sented by a writer who is unaware of the 
criticisms. Buried in scholarly journals, 
critical notes are increasingly likely to 
be overlooked with the passage of time, 
while the studies to which they pertain, 
having been reported more widely, are 


apt to be rediscovered.” (/ 


In this paper I propose a bibliographic 
system for science literature that can 
eliminate the uncritical citation of frau- 
dulent, incomplete, or obsolete data by 
making it possible for the conscientious 
scholar to be aware of criticisms of 
earlier papers. It is too much to expect a 
research worker to spend an inordinate 
amount of time searching for the biblio- 
graphic descendants of antecedent pa- 
pers. It would not be excessive to de- 
mand that the thorough scholar check 
all papers that have cited or criticized 
such papers, if they could be located 
quickly. The citation index makes this 
check practicable. Even if there were no 
other use for a citation index than that 
of minimizing the citation of poor data, 
the index would be well worth the effort 
required to compile it. 

This paper considers the possible util- 
ity of a citation index that offers a new 
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approach to subject control of the litera- 
ture of science. By virtue of its different 
construction, it tends to bring together 
material that would never be collated by 
the usual subject indexing. It is best de- 
scribed as an association-of-ideas index, 
and it gives the reader as much leeway 
as he requires. Suggestiveness through 
association-of-ideas is offered by conven- 
tional subject indexes but only within the 
limits of a particular subject heading. 

If one considers the book as the macro 
unit of thought and the periodical article 
the micro unit of thought, then the cita- 
tion index in some respects deals in the 
submicro or molecular unit of thought. 
It is here that most indexes are inade- 
quate, because the scientist is quite often 
concerned with a particular idea rather 
than with a complete concept. “Thought” 
indexes can be extremely useful if they 
are properly conceived and developed. 

In the literature-searching process, in- 
dexes play only a small, although signifi- 
cant, part. Those who seek comprehensive 
indexes to the literature of science fail to 
point out that such indexes, although they 
may be desirable, will provide only a 
better starting point than the one pro- 
vided in the selective indexes at present 
available. One of the basic difficulties is 
to build subject indexes that can antici- 
pate the infinite number of’ possible ap- 
proaches the scientist may require, Pro- 
ponents of classified indexes may suggest 
that classification is the solution to this 
problem, but this is by no means the 
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case. Classified indexes are also depend- 
ent upon a subject analysis of individual 
articles and, at best, offer us better con- 
sistency of indexing rather than greater 
specificity or multiplicity in the subject 
approach. Similarly, terminology is im- 
portant, but even an ideal standardiza- 
tion of terminology and nomenclature 
will not solve the problem of subject 
analysis. 

What seems to be needed, then, in ad- 
dition to better and more comprehensive 
indexes, alphabetical and classified, are 
new types of bibliographic tools that can 
help to span the gap between the subject 
approach of those who create documents 

that is, authors—and the subject ap- 
proach of the scientist who seeks infor- 
mation. 

Since 1873 the legal profession has 
been provided with an invaluable re- 
search tool known as She pard’s Citations, 
published by Shepard’s Citations, Inc., 
Colorado Springs, Colo. (2). A citation 
index is published for court cases in the 
48 states as well as for cases in Federal 
courts, Briefly, the Shepard citation sys- 
tem is a listing of individual American 
court cases, each case being followed by 
a complete history, written in a simple 
code, Under each case is given a record 
of the publications that have referred to 
the case, the other court decisions that 
have affected the case, and any other 
references that may be of value to the 
lawyer. This type of listing is particu- 
larly important to the lawyer, because, 
in law, much is based on precedent. 

Citation indexes depend on a simple 
system of coding entries, one that re- 
quires minimum space and facilitates the 
gathering together of a great volume of 
material. However, a code is not abso- 
lutely necessary if one chooses to compile 
a systematic listing of- individual cases or 
reports, with a complete bibliographic 
history of each of them. Thus, it would 
be possible to list all pertinent references 
under each case with sufficient com- 
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pleteness to give the index more of the 
appearance of a bibliography. However, 
this would result in an extremely bulky 
volume. 

There are analogies in bibliographic 
operations, For example, in cataloging 
books for booksellers’ or library catalogs, 
an attempt is made to find references to 
each book in one or more authoritative 
bibliographic sources, such as the cata- 
logs of the British Museum (BM), Biblio- 
théque Nationale (BN 
of Congress 


or the Library 
LC). The “authority” card 
used in cataloging sometimes looks like 
a Shepard entry. 

Another example is a book-review di- 
gest, in which one finds for each book 
title a series of references and selections 
from published reviews, critical and 
otherwise. Certain indexing publications 
periorm a similar function. 

Some time ago I became concerned 
with the problem of developing a cita- 
tion code for science. This was necessary 
for the efficient manipulation by mechan- 
ical devices of entries to scientific indexes, 
In the course of this research I developed 
a very simple system for identifying an 
individual scientific article that had ap- 
peared in the periodical press. The re- 
sulting numerical code consisted of two 
parts. The first part was a serial number, 
used instead of an abbreviation, to iden- 
tify each periodical; it was similar to the 
serial numbers employed in the World 
List of Scientific Periodicals, by no means 
a new idea. For example, Die Biblio- 
graphie der fremdsprachigen Zeitschrif- 
ten Literatur has for many years used 
such a system to save space. 

The second part of the code number 
was also a serial number, assigned to each 
article in a particular publication, start- 
ing with | and continuing throughout all 
volumes. The code thus gives no indica- 
tion of year or volume number, a serious 
shortcoming. The article number is also 
not unique, having been used by the Pro- 
ceedings of the Society for Experimental 
Biology and Medicine since its inc eption. 
These two serial numbers taken together, 
it can be seen, can identify any published 
periodical article. It soon became appar- 
ent, after such codes had been utilized on 
an experimental basis, that the use of the 
codes would facilitate the compilation of 
a citation index. (Other coding systems 
would be equally applicable. 

A citation index to science would have 
the following main characteristics. First 
there would be a complete alphabetic 
listing of all periodicals covered, in addi- 
tion to the code number for each periodi- 
cal. This list would be similar to the 
World List, but without the library hold- 
ings information. The main portion of 
the citation index would list in straight 
numerical order the code numbers for 
all the articles covered. Under each code 
number, for example, 3001-6789, there 
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would be listed other code numbers rep- 
resenting articles that had referred to the 
article in question, together with an in- 
dication of whether the citing source 
was an original article, review, abstract, 
review article, patent, or translation, and 
so forth. In effect, the system would pro- 
vide a complete listing, for the publica- 
tions covered, of all the original articles 
that had referred to the article in ques- 
tion. This would clearly be particularly 
useful in historical research, when one is 
trying to evaluate the significance of a 
particular work and its impact on the 
literature and thinking of the period. 
Such an “impact factor” may be much 
more indicative than an absolute count 
of the number of a scientist's publica- 
tions, which was used by Lehman (3 
and Dennis (4). The “impact factor” is 
similar to the quantitative measure ob- 
tained by Gross (5) in evaluating the 
relative importance of scientific journals, 
a method later criticized by Brodman 
6) but used again by Fussler (7 

Other advantages would also obtain. 
In a way such listings would provide each 
scientist with an individual clipping serv- 
ice. By referring to the listings for his 
article, an author could readily deter- 
mine which other scientists were making 
reference to his work, thus increasing 
communication possibilities between sci- 
entists. It is also possible that the indi- 
vidual scientist thus might become aware 
of implications in his studies that he was 
not aware of before. 

Most authors like to see how their 
works are received. Bringing together all 
book reviews and abstracts is very im- 
portant, for it is not possible for an 
author to keep up with the thousands of 
publications in which his contribution 
might be reviewed. This applies equally 
to publishers. It would not be impossible 
to include books in the citation index. In- 
deed, as a first suggestion, the use of 
Library of Congress card numbers as the 
identifying code for books would seem 
appropriate, 

It is necessary next to discuss some 
realistic questions concerned with the 
realization of such an index. Bitner (8 
has estimated that 30,000 cases are cov- 
ered by Shepard’s Citations in 1 year, 
the cases and articles appearing in not 
more than a few hundred publications. 
In 1953 about | million citations were 
added—close to 40 citations per case 

What is the prospect in scientific litera- 
ture? The last published edition of the 
World List of Scientific Periodicals con- 
tained more than 50,000 titles in science 
and technology. It is variously estimated 
that between | and 3 million new scien- 
tific articles are published each year. The 
Journal of the American Chemical So- 
ciety alone publishes more than 3000 per 
year, including approximately 2000 origi- 
nal articles. The order of magnitude is 


therefore potentially from 50 to 100 
times as great as it is for Shepard’s Cita- 
tions. 

However, not all of these 50,000 pub- 
lications are being covered in our present 
indexing activities, and yet this has not 
prevented us from continuing indexes of 
standard type or from starting new ones 
Lack of complete coverage is not neces- 
sarily an argument against a citation in- 
dex. It is in fact an argument in its favor 
Coverage could perhaps be limited to the 
list of periodicals covered by one of the 
leading indexing services. This approach 
would, of course, have an immediate dis- 
advantage. Such a subject selection 
would mean that less directly related sub- 
jects of interest would be excluded, and 
these are the publications that the indi- 
vidual is least likely to cover in his own 
research. It would be necessary to con- 
sider all the pros and cons in a selective 
approach and then to determine the pos- 
sible utility of such a tool. For example, 
would a citation index to the 1500 peri- 
odicals covered by the Current List of 
Medical Literature be of real value, or, 
similarly, a citation index to the 5000 
periodicals covered by Chemical Ab- 
stracts? The Current List would, in fact, 
offer a good starting point, since it al- 
ready provides a unique code for the 
100,000 items indexed by it each year 
Presumably these are the most significant 
contributions in the covered fields for the 
year. If 10 is the number of references in 
the average article, then about | million 
citations would be involved. The prepa- 
ration of that number annually is not un 
reasonable. Shepard’s has already used 
well over 50 million citations in its pub- 
lishing activities 

The ultimate success of a citation in- 
dex would depend on many factors For 
example, if each periodical would assign 
unique code numbers to the articles pub- 
lished, it would be possible for authors 
to list these numbers in their bibliogra- 
phies and, thus, to save the work of cod- 
ing on the part of the citation index staff 
It is unlikely that such a development 
could take place in less than 5 or 10 
years, but it is comparable to the problem 
of getting publishers to include Library 
of Congress card numbers in their pub- 
lications. 

When such a large volume of data is 
to be handled, mechanical devices of 
high speed and versatility could be used 
to great advantage and would probably 
determine success or failure. Once the 
coding is done, compilation itself is quite 
mechanical. This could be done by means 
of conventional filing slips; the Shepard 
organization itself has used them success- 
fully for 80 years. However, it would be 
facilitated by a mechanical approach 
using punched cards, 

The utility of a citation index in any 
field must also be considered from the 
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point of view of the transmission of 
ideas. 


A thorough scientist cannot be 
satisfied merely with searching the litera- 
ture through indexes and bibliographies 
if he is going to establish the history of 
an idea. He must obviously do a great 
deal of organized, as well as eclectic, 
reading. The latter is necessary because 
it is impossible for any one person (the 
indexer) to anticipate all the thought 
processes of a user. Conventional subject 
indexes are thereby limited in their at- 
tempt to provide an ideal key to the lit- 
erature. The same may be said of classi- 
fication schemes. In tracking down the 
origins of an idea, the citation index can 
be of real help. This is well illustrated by 
an exampie from my own experience. 
Many years ago the Radio Corporation 
of America developed a reading-aid for 
the blind 
tronic system for converting printed let- 


9). This device had an elec- 


ters into recognizable sound patterns. 
Using the device, a blind man could scan 
a printed page; in a set of headphones 
he could hear a series of sound patterns, 
each letter having its own recognizable 
sound pattern. In effect, the words were 
spelled out, letter by letter, in code. I 
was particularly interested in this device 
because I had been independently work- 
ing on a device that would copy print, 
letter by letter, and reproduce it for 
bibliographic and other purposes. The 
two devices had something in common in 
that they both employed scanning de- 
vices. I then wanted to learn whether 
anyone had ever suggested that the RCA 
reading-aid could be used for this pur- 
pose. It will be apparent that if anyone 
had known of the RCA device and had 
thought of adapting it for copying pur- 
poses, a reference to the article might 
have been made. This reference could 
easily have been included in an article 
or patent that was not at all related to 
the problem of reading devices. A cita- 
tion index would have given me just 
what I was after. Nothing couid substi- 
tute for extensive reading, but a great 
deal of time could have been saved by 
bringing the appropriate works to my at- 
tention. 

In the course of my reading I did find 
a few references to this device, one in a 
book (1/0 


odical articles, one of which was a Ger- 


and several others in peri- 


man article on the mechanization of 
philological analyses and concordance 
building. The latter article (1/7) did not 
discuss my own special interest in copy- 
ing devices, but it did show the similarity 
between the author’s and my own think- 
ing from the point of view of letter-rec- 
ognition devices, which is what the RCA 
device attempts to be. In other words, 
both of us were interested in this device 
as a letter-recognition device for the 
analysis of text. 
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In another instance the RCA article 
was unexpectedly cited in the journal 
Electronic Engineering in an article on 
information theory (/2) that I was read- 
ing because of an entirely different in- 
terest. No subject indexer could have an- 
ticipated this crossbreeding of interests. 
Perhaps there are many other articles 
and books unknown to me that have 
made similar references to this device. 
How can they be located when the main 
subject matter of the article is, on the 
surface, so unrelated in nature? 

One might say that it would be pos- 
sible to index articles more thoroughly 
to achieve the same results. For example, 
the article on information theory, if thor- 
oughly indexed, might have included an 
entry under reading devices for the blind. 
Yet if this were done, our periodical in- 
dexing services would clearly become 
hopelessly overloaded with material that 
is not necessary to lead us to the micro 
unit—the entire article or one of its 
major sections. Although it might be said 
that no scientist interested in the greater 
comprehensiveness to be found in a cita- 
tion index would object to having such a 
great mass of references in a subject in- 
dex, this is impracticable. It would re- 
quire an army of indexers to read the 
articles and identify the exact subject 
matter of every paragraph or sentence. 
Yet this would be necessary. To illustrate, 
it is only in the very last paragraph of 
the article on information theory that one 
would find a reference to reading devices 
for the blind. 

Were an army of indexers available, it 
is still doubtful that-the proper subject 
indexing could be made. Over the years 
changes in terminology take place, that 
vitiate the usefulness of a standard sub- 
ject index. To a certain extent, this is 
overcome through the citation approach, 
for the author who has made reference 
to a paper 40 or 50 years old has inter- 
preted the terminology for us. By using 
authors’ references in compiling the cita- 
tion index, we are in reality utilizing an 
army of indexers, for every time an 
author makes a reference he is in effect 
indexing that work from his point of 
view. This is especially true of review 
articles where each statement, with the 
following reference, resembles an index 
entry, superimposed upon which is the 
function of critical appraisal and inter- 
pretation. To the indexer this has its ad- 
vantages as well as its disadvantages 

13 

To determine in a practical way what 
the citation index could offer, it was de- 
cided to track down the citations made 
in one journal to a single significant ar- 
ticle, in order to compile a sample entry 
for the citation index. At the suggestion 
of Erich Meyerhoff, I selected Hans 
Selye’s famous article on the general 





adaptation syndrome (/4). A systematic 
search was then made of all papers that 
were published in the Journal of Clinical 
Endocrinology subsequent to Selye’s 
paper up to 1951—a period of 5 years, 
including well over 500 articles. Every 
bibliography in each of the 500 articles 
was checked for a reference to Selye’s 
article. Twenty-three articles were found 
to make such reference; each of them 
was then checked for the character of 
the information provided. 

Examination of the citation list (Table 
1) shows the great variety of subject mat- 
ter included. One thing became quite 
that is, the 
influence of Selye’s article has been quite 


clear, even to the uninitiated 


pronounced. Such evidence is extremely 
valuable to the historian. 

It is interesting to note that, although 
all the articles cited were indexed in 
Quarterly Cumulative Index Medicus, 
not one is to be found there under the 
heading “Adaptation.” In fact, it is sur- 
prising not to find any articles from this 
journal under this subject heading. 

It also becomes quite obvious that 
many references to Selye’s paper were 
general and contribute little or nothing 


Table 1. Index sample based on article 
by Hans Selye, “General adaptation syn- 
drome” [J. Clin. Endocrinol. 6, 117 
(1946) ]. The code number for this journal 
in the World List is 11,123a; the article 
number is arbitrarily taken as 687; and 
the code number for the article is 11123a- 
687. The 23 articles that cited Selye’s 
article are listed, followed by A hypo- 
thetical citation index entry for Selye’s 
article. R, review article; A, abstract; O, 
original article. 


1. Williams, R. H.: Thyroid & Adrenal 
Interrelations, 7: 52-57 (1947 

2. Venning, E. H.: Glycogenic Corti- 
coids, 7: 79-101 (1947 

3. Forbes, et al.: 17-Ketosteroids in 
Trauma and Disease, 7: 264-288 
(1947 

4. Talbot, et al.: Excretion of 11-Oxy- 
corticosteroids, 7: 331-350 (1947) 

5. Castillo, E. B. del, et al.: Syndrome 
of Rudimentary Ovaries, 7: 385-422 


(1947 

6. Forsham, P. H., et al.: Pituitary 
Adrenocorticotropin, 8: 15-66 
(1948) 


7. Pincus, G., et al.: Rhythm in Biped 
Excretion, 8: 221-226 (1948). 

8. LeCompte, P. M.: Width of Adrenal 
Cortex in Lymphatic Leukemia, 9: 
158-162 (1949 

9. Wolfson, W. Q.:.-17-Ketosteroids in 
Gout, 9: 497-513 (1949 

10. Stein, H. J., et al.: Hormonal Re- 
sponse to Heat and Cold, 9: 529-547 
(1949). 

11. Davis, M. E.: Eosinophils in Preg- 
nancy and Labor, 9: 714-724 
(1949). 

12. Conn, J. W.: Na and Cl of Sweat as 
Cortical Index, 10: 12-23 (1950). 
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13. Recant, L., et al.: Effect of Epine- 
phrine on Eosinophils, 10: 187-229 
(1950). 

14. McArthur, J. W., et al.: Urinary 
Excretion of Corticosteroids in Dia- 
betic Acidosis, 10: 307-312 (1950 

15. Bors, E.: Fertility in Paraplegic 
Males, 10: 381-398 (1950). 

16. Grossman, S., et al.: Idiopathic Lac- 
tation following thoracoplasty, 10: 
729-734 (1950 

17. Cooper, J. S., et al.: Metabolic Con- 
sequences of Spinal Cord Injury. 10: 
858-870 (1950 

18. Hioco, D.: Adrenal Metabolites in 
Bronchial Asthma, 10: 1570-1578 

1950 

19. Jailer, J. W.: Pituitary-Adrenal Sys- 
tem in Infants, 11: 186-192 (1951 

20. Deane, H. W.: The Adrenals in Ex- 
perimental Hypertension, 11: 193 
208 (1951 

21. Hioco, D., et al.: Epinephrine and 
ACTH in Bronchial Asthma, 11: 
395-407 (1951). 

22. Schaffenberg, C. A., et al.: p-Hy- 
droxypropiophenone PHP and 
other so-called pituitary inhibitors, 
11: 1215-1223 (1951 

23. Talbot, N. B., et al.: Urinary Water- 
Soluble Corticosteroids, 11: 1223 
1236 (1951 


Citation Index Entry 
11123s-687 
464-9789(R 
869-3366(R 
1105-9876(A 
1123-4432(R 
al1,123-0752(O 
-0779(O 
-7264(O 
-7331(0 
-7385(O 
-0866 (O 
-8221(0 
-9158(0O 
-9497(O 
-9529(O 


to the readers’ enlightenment, since exact 
page references are not provided. In sev- 
eral cases the Selye article is even cited 
but not referred to in the text. Selye’s in- 
fluence on all of these authors is quite 
apparent. In particular instances the ci- 
tations are of value in locating confirma- 
tory evidence of some of Selye’s claims. 
Thus, in the case of a highly significant 
article, the citation index has a quanti- 
tative value, for it may help the historian 
to measure the influence of the article 
that is, its “impact factor.” With regard 
to a less significant work, one would sus- 
pect that the bibliographic advantages 
might be increased, because the scientist 
or librarian would be provided with ref- 
erences not to be found in conventional 
indexes. The preliminary evidence pre- 
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sented indicates that the citation index 
offers interesting possibilities for another 
approach to bibliographic control. 

The next step in compiling the index 
for the Selye article would be to seek out 
additional references to it in more periph- 
eral journals, but obviously the farther 
away you get from the immediate subject 
area of the main article, the fewer the 
references to it you will locate. Yet these 
may well be the most useful references of 
all, for the cross-fertilization of subject 
fields is one of our most important prob- 
lems in science literature 

It will be well to close with a brief 
description of how the citation index 
might be compiled. The first step would 
be the selection of the particular group 
of periodicals to be covered; next, the 
period to be covered, say, only that since 
1900. 

The problem actually has two facets: 
the selection of periodic als to be covered 
in order to obtain citations, and the selec- 
tion of those articles for which we want 
a citation record. For example, all ar- 
ticles in journals in the Current List of 
Medical Literature that have remained 
since 1900 
might be coded, in which case the Jour- 


in continuous publication 


nal of Clinical Endocrinology would not 
be included. However, we might include 
as citation sources all journals covered 
by the Current List. Thus, the bibliogra- 
phies appearing in articles in the Journal 
of Clinical Endocrinology would supply 
references to the basic group of articles. 

Each coder would be assigned a group 
of articles in a particular journal. The 
first step would be to number each article 
in the journal in ascending order, by 
utilizing a complete table of contents of 
that journal from its inception. 

Once a code number has been assigned 
to each article, the proper codes may 
then be assigned to each periodical. This 
might be the number given in the World 
List, with new numbers for any periodi- 
cals not to be found there. 

Actual coding starts with the first ar- 
ticle in a particular periodical. The coder 
prepares a 3- by 5-in. card for each cita- 
tion made in the article. Each card 
should give (i) the code number for the 
citing article, (ii) the code number for 
the article cited, and (iii) a classification 
of the citing article as an original con- 
tribution, review article, abstract, and so 
forth. 

Many references will be excluded by 
the limits of coverage set up. Thus all 
references to articles not in the prescribed 
list of journals would be excluded. 

All books would be excluded unless 
otherwise specified, in which case the 
reference card would carry the code for 


the citing article and the code for the 
book (its LC card number 

After all the articles had been coded, 
it would next be necessary to sort the 
cards by the code numbers for the items 
cited. This would yield a group of cards 
for each cited article. These would then 
be sorted by code numbers for the citing 
articles. This completes the coding and 
sorting. The next step would be prepara- 
tion for the printer. 

From this description it will be appar- 
ent that, although a great volume of ma- 
terial is to be covered, relatively unskilled 
persons can perform the necessary coding 
and filing. Professional supervision would 
still be required, because certain decisions 
require skilled judgment, for example, 
when ibid. or loc. cit. must be carefully 
interpreted. Footnotes tend to make cod- 
ing somewhat cumbersome. The code I 
have described is merely an example used 
to illustrate the method in principle. If 
the system were adopted, then in the 
future every author ought to be required 
to include the serial number of each item 
he referred to, so as to facilitate not only 
the compilation of citation indexes but 
also other operations such as requests for 
15, 16 


In a certain sense a citation index is 


reprints 


not very different from a compendium 
like Beilstein, which gives a rather com- 
plete record of a compound, compiled 
by a similar method. A citation index 
for the literature of chemistry would un- 
doubtedly make the preparation of such 
works as Beilstein much easier than it is 
at present. The new bibliographic tool, 
like others that already exist, is just a 
starting point in literature research. It 
will help in many ways, but one should 
not expect it to solve all our problems 


References and Notes 


1. P. Thomasson and J. C. Stanley, Science 121 
610 (1955). Thomasson and Stanley were com- 
menting on C. Zirkle’s discussion of the use 
of fraudulent data [Science 120, 189 (1954 

2. W. C. Adair, Am. Documentation 6, 31 

1955) 

3. H. C. Lehman, Sci. Monthly 78, 321 (1954 

4. W. Dennis, ibid. 79, 180 (1954) : 

5. P. L. K. Gross and E. M. Gross, Science 0 


385 (1927 
6. E. Brodman, Med. Library Assoc. Bull. 32 
479 (1944) 


7. H. H. Fussler, Library Quart. 19, 19 (1949 

8. H. Bitner, personal communication, April 
1954. 

9. V. K. Zworykin and L. E. Flory, Proc. Am 
Phil. Soc. 91, 139 (1947). 

10. R. R. Shaw, Machines and the Bibliographi- 
cal Problems of the Twentieth Century (Univ 
of Illinois Press, Urbana, 1951) p. 19. (Re- 
printed from Bibliography in an Age of Science 
(Univ. of Mlinois Press, Urbana, 1951) 

11. R. Busa, Nachr. Dokumentation 3, 14 (1952 

12. A. M. Andrew, Electronic Eng. 25, 471 (1953 

13. E. Garfield, “Review literature as a source of 
critical entries for scientific indexes, unpub- 
lished paper, December 1952 

14. H. Selye, J. Clin. Endocrinol. 6, 117 (1946 

15. E. Garfield, Science 120, 1039 (1954) 

16. J. A. Behnke, Science 120, 1055 (1954 





News of Science 


Beycesultan and the 


Arzawan Culture 


Excavations at Beycesultan, Anatolian 
Turkey, by members. of the British In- 
stitute of Archeology at Ankara have 
brought to light further information 
about the Arzawas, a people who ap- 
parently occupied a belt of country ex- 
tending about 175 mi from north to 
south and 75 mi from east to west be- 
tween the Hittites and Greeks [Science 
120, 692 (1954 

An Arzawan palace that lies amid the 
charred ruins of an unnamed 3000-year- 
old city beneath a mound at Beyce- 
sultan is now being explored, mapped, 
and photgraphed. Beycesultan is 150 
mi up the Meander River, which flows 
into the Aegean Sea near Miletus. 

According to a London Times dis- 
patch printed in the New York Times, 
structural! similarities between the newly 
unearthed palace and the court room of 
King Minos at Knossus in Crete have 
been noted. Excavations have revealed 
the citadel or private “sarai” of an un- 
known ruler. They have also disclosed 
two broad streets paved with gravel, as 
well as residential buildings, servants’ 
quarters, a grain store, and elaborate 
stables. 

On the basis of ceramic evidence, the 
date of the cultural level just above the 
palace is believed to be about 1230 nx 
the period directly before and during 
the Trojan War. The great palace is 
earlier. The archeologists believe that 
several cities are buried at Beycesultan. 


Antirabies Vaccine 


A clinical trial of a new antirabies 
vaccine is reported in the May number 
of the Journal of Laboratory and Clini- 
cal Medicine by F. B. Peck, H. M. 
Powell, and C. G. Culbertson. This vac- 
cine, previously described, is prepared 
from fixed rabies virus of high titers 
grown in embryonated duck eggs, and is 
claimed by the authors to be almost 
devoid of the encephalomyelitis-produc- 
ing qualities that occasionally occur 
with the use of rabies vaccine prepared 
from rabbit brain. The new vaccine is 
claimed to have caused no severe sys- 
temic reactions in 20 human subjects 
who had sustained minor bites from 
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dogs, squirrels, cats, rats, mice, or mon- 
keys. Virus-neutralizing antibodies were 
demonstrated in 12 of 13 patients tested 
14 days after the vaccine was admin- 
istered. The authors note that none of 
the 20 patients who received vaccine 
developed clinical symptoms of rabies. 

The actual prevention of the develop- 
ment of rabies cannot be assessed in 
this trial, since examination for rabies 
of the animals involved was apparently 
not made, and since it would appear 
unlikely that a number of the animals 
if any) were rabid. However, the anti- 
body responses found in the patients 
and in the experimental animals tested 
suggest that this vaccine may prove use- 
ful in the treatment of actual infections 
with the rabies virus, as a replacement 
for vaccines containing brain material. 

E.M.L. 


Health Physics Society 


Formation of a new national scientific 
organization for health physicists was 
announced 14 June during the 3-day 
Health Physics Conference at Ohio 
State University, Columbus. The 
“Health Physics Society” was the name 
tentatively selected for the organization, 
which elected Karl Z. Morgan of the 
Health Physics Division of Oak Ridge 
National Laboratory as its interim presi- 
dent. Other interim officers are Fred 
Cowen, Brookhaven National Labora- 
tory, Upton, N.Y., vice president, and 
Elda E. Anderson, director of the educa- 
tion and training department of the 
Health Physics Division, Oak Ridge Na- 
tional Laboratory, secretary-treasurer. 
Plans for establishment of the society 
had been discussed over a period of sev- 
eral years. The health physicists voted 
to form an independent organization 
rather than to affiliate with any existing 
group. The constitution, organizational 
structure, membership policies, and 
other matters have not yet been settled. 

Directors of the Health Physics So- 
ciety include: Herbert Mermagen, Uni- 
versity of Rochester, Rochester, N.Y.; 
E. C. Barnes, manager of industrial hy- 
giene, Westinghouse Atomic Power Divi- 
sion, Bettis Field, Pittsburgh, Pa.; J]. 
Healy, General Electric Co., Hanford, 
Wash.; William T. Ham, professor of 
biophysics, Medical College of Virginia, 


Richmond; C. M. Patterson, DuPont 
Atomic Energy Plant, Aiken, S.C.; G. 
W. C. Tait, Health Physics Branch, 
Atomic Energy Co. of Canada, Ltd., 
Chalk River, Ont.; Francis J. Bradley, 


superintendent of radiation safety at 


Ohio State University and organizer of 
the first Health Physics Conference; 
William Nolan, Radiation Laboratory, 
University of California, Berkeley; Wal- 
ter D. Claus, biophysics branch, Divi- 
sion of Biology and Medicine, U.S. 
Atomic Energy Commission, Washing- 
ton, D. C.; and John E. Pickering, de- 
partment of radiobiology, School of Avi- 
ation Medicine, Randolph Air Force 


Base, Tex. 


® The 8th expedition of the Juneau Ic« 
Field Research Project of the American 
Geographical Society is making detailed 
studies of Lemon Creek Glacier, as well 
as spot observations of nearby glaciers 
in southeastern Alaska, in an effort to 
add to the knowledge of the relationship 
between glacial behavior and weather. 
More snow has accumulated this year 
than in 1954, and more glacial activity 
has been reported than in previous years. 

The expedition will seek to determine 
whether the greater accumulation of 
snow will cause any of the glaciers that 
have been receding to advance. First seis- 
mic soundings of Lemon Creek will be 
taken this season. Lemon Creek Glacier, 
which is about + mi long and 1 mi wide, 
has been proposed as the site of one of 
the U.S. stations for glaciological ob- 
servations to be made during the Inter- 
national Geophysical Year, 1957-58. 

The expedition will continue _ its 
studies of heat exchange between the 
glacier and the air above it, the state of 
its nourishment, and geobotanical evi- 
dence to determine the variations of the 
glacier in the past, to establish when it 
attained its maximum size. Calvin J. 
Heusser, geobotanist, is project officer 
of the Juneau Ice Field Research Proj- 
ect; Edward R. LaChappelle, glaciolo- 
gist, is field leader. 


® The desirability in medical research of 
securing new laboratory animals that 
resemble man both anatomically and 
physiologically is obvious. England, 
Winters, and Carpenter [Growth 18, 207 
Dec. 1954 


the pig meets these requirements re- 


note that, except for size, 


markably well. They report the results 
of a program to develop miniature swine 
that was initiated at the Hormel Insti- 
tute in 1949. In the crossbreeds, average 
154-day weights have declined to con- 
siderably less than half. General im- 
provement was noted in the number born 
alive and in age at first farrow. Surplus 
pigs are being used for various medical 
purposes in a number of laboratories 
—W.L.S., JR. 
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@ The U.S. Public Health Service as- 
sumed responsibility for health services 
for American Indians on | July, in ac- 
cordance with Public Law 568 of the 
83 


rd Congress, which transferred the 
Indian health and hospital program 
from the Department of the Interior to 
the Public Health Service. The program 
affects about 350,000 Indians who live 
on reservations. 

\ division of Indian health, located 
in the Bureau of Medical Services, has 
been created to administer the program. 
James R. Shaw, a Public Health Service 
officer who has headed the Indian health 
program for the past 2 years in the Bu- 
reau of Indian Affairs, will continue in 
this capacity as chief of the new division. 
Frank French and Joseph Dean will con- 
tinue to serve as assistant chiefs. About 
3600 employees, most of whom are lo- 
cated in hospitals and area offices in the 
western parts of the country, have also 
been transferred with the program. 

Plans for a twofold health program 
have been announced. The medical care 
program will be expanded to provide 
clinic and hospital services to as many 
Indians as possible. Public health and 
preventive 


services—including field 


health facilities and services, public 
health nursing activities, maternal and 
child care, health, 


health education, and dental services 


school sanitation, 
will also be expanded. 

A study of the entire Indian health 
problem and methods for meeting it has 
been set up. A report of findings of the 
study, which was directed by Congress, 
is due in October 1956. 


®No special hazard attributable to to- 
bacco among workers engaged in its 
marufacture is disclosed by a statistical 
study made by Harold F. Dorn and Wil- 
liam S. Baum of the National Institutes 
of Health, Bethesda, Md. Dorn and 
Baum summarize their findings, which 
were published in the June issue of Jn- 
dustrial Medicine and Surgery, as fol- 
lows: 

“The results of this study show that the 
total mortality rate of employees en- 
gaged in processing cigarettes for The 
American Tobacco Co. is definitely lower 
than that for the gtneral population of 
Virginia and North Carolina. This is 
true for all causes, for cancer, and for 
cardiovascular diseases. The death rates 
for respiratory cancer and for coronary 
disease among employees of The Amer- 
ican Tobacco Company do not differ ap- 
preciably from those of the general popu- 
lation.” 

The study, which was initiated by the 
National Cancer Institute, covered an 
average number of more than 11,200 
employees of the American Tobacco Co. 

virtually all full-time employees in 


the company’s cigarette plants—during 
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the period October 1946 through De- 
cember 1952. The study did not concern 
itself with 


habits 


investigation of smoking 


®QOn 22 Sept. the first independent com- 
mercial television station in Britain will 
start transmitting its programs. The sta- 
tion is now being built at Beaulieu 
Heights, Croydon, a suburb of London, 
and will serve an area in which about 
10 million people live. By March 1956 
two other commercial stations will open, 
in the Midlands and in Lancashire. 
People live so close together in Britain 
that these three stations, despite the rela- 
tively short radius of coverage of tele- 
vision transmissions, will bring almost 
60 percent of the total population of the 
United Kingdom within reach. Addi- 
tional stations will be opened at the rate 
of about one a year. It is estimated that 
all the people in Britain can be reached 
by 14 or 15 stations. 
The Independent Television Author- 
ity, set up in August 1954 by an Act of 
Parliament, is responsible for the new 
television service. It has a statutory life 
of 10 years. Under this Act ITA will not 
have t 


produce programs. Its main 
functions are to own and operate trans- 
mitting stations 


® An epidemic of North American blas- 
tomycosis, a fungus disease limited t 
the United States and Canada, that oc- 
curred in a 6-mo period in 1953-54 
within a 4-mi radius of Grifton, Pitt 
County, N.C., is reported in the 25 June 
issue of the Journal of the 
Vedical Association by J. Graham 
Smith, Jr., Jerome S. Harris, Norman F 
Conant, and David T. Smith, all of Dur- 
ham, N.C. The disease, rarely diagnosed 


Ame rican 


20 years ago except in a few medical 
centers, may occur in the Midwest, Ohio 
River Valley, and the southeastern 
United States. No cause for the epidemic 
has been found, but the scientists hope 
a study of the Grifton area and popula 
tion may provide a clue to the method 
of disease spread. 

Eleven cases of North American blas- 
tomycosis were admitted to Duke Uni- 
versity Hospital within a few months 
Previously, only 14 cases had been re- 
ported in 16 years in Pitt and seven ad 
jacent counties. Blastomycosis is a 
chronic infection marked by tumors in 
the skin 


by lesions under the skin and in the 


cutaneous blastomycosis or 


lungs, bones, liver, spleen, and kidneys 
The outbreak 
described was primarily of the systemic 
type 


systemic blastomycosis 


8 The U.S. Atomic Energy Commission 
has approved the payment of $400,000 
to four atomic scientists for the acquisi- 
tion of all right, title, and interest in 


certain inventions in plutonium separa- 
tive processes that they developed prior 
to their engaging in research work in 
connection with Government contracts. 
All rights in the pending classified pat- 
ent applications on the inventions have 
been assigned to the AEC. 

The scientists are Glenn T. Seaborg, 
professor of chemistry at the University 
of California, Berkeley; Joseph W. Ken- 
nedy, head of the chemistry department 
of Washington University, St. Louis, 
Mo.; Arthur C. Wahl, professor of chem- 
istry at Washington University, St. Louis: 
and Emilio G. Segré, professor of physics 
at the University of California, Berkeley 
In late 1940 and early 1941, prior to 
their engagement in work under the 
Office of Scientific Research and De- 
velopment and the Manhattan District, 
they were associated with the University 
of California. During this period, they 
made inventions and discoveries perta‘n- 
ing to the element plutonium and certain 
of its isotopes, in particular plutonium 
239 and its neutron fissionability as well 
as certain aspects of its chemical prop- 
erties. Their work included the discovery 
that plutonium in its lower oxidation 
state is carried from solution by certain 
precipitates, whereas in the higher oxi- 
dation state it is not carried. The early 
inventions and discoveries became the 
subject matter of classified patent appli- 
cations filed by the scientists between 
1945 and 1947. 


@The U.S. Fish and Wildlife Service 
will open a new oceanic research unit on 
| Sept. at Stanford, Calif. The unit will 
conduct a study of fishery production in 
relation to climate and ocean conditions 
The relationships between variations in 
ocean circulation and the sudden ap- 
pearances and disappearances of com- 
mercial fish stocks from the customary 
fishing grounds will be studied on a 
broad scale. The work will be of a pio- 
neering nature in three fields—fishery 
biology, oceanography, and meteorology. 

John L. Farley, director of the Fish 
and Wildlife Service, explained that the 
need for such a study has been demon 
strated by the fact that many of our im- 
portant sea fisheries are subject to large, 
unexpected, and sometimes catastrophic 
failures. It is felt that recent advances 
in oceanography and meteorology sug- 
gest that the abundance of fish may be 
greatly affected by large-scale changes 
in the weather pattern. If the study of 
oceanwide events, as they may be related 
to worldwide weather fluctuations, dis- 
closes the causes of major fishery fluctu- 
ations, then it may be possible to predict 
future fluctuations 

O. E. Sette, director of the service's 
Pacific Fishery Investigations, 
Honolulu, will be in charge of the new 


Ox ean 


research unit 





®Experiments are being conducted at 
Kansas State College to determine the 
usefulness of meal made from Elodea 


canadensis, which grows in fresh-water 
lakes and ponds, in pig-fattening rations. 
The E. canadensis meal was compared 
with alfalfa meal in a test with 16 wean- 
ling pigs. The pigs that were fed E. cana- 
densis gained an average of 1.75 lb/day, 
and those fed alfalfa meal gained 1.57 
Ib/day. The meal constituted about 3 
percent of the total ration. 

Chemical analysis of dehydrated E. 
canadensis showed that it contains ap- 
proximately the same amounts of mois- 
ture, calcium, phosphorus, nitrogen, 
crude fiber, and ash as alfalfa meal. It 
contains less protein, and its carotene 
content is 48 mg/lb, whereas alfalfa’s is 
58 mg/lb. Further analyses are being 
run to find out why the pigs gained 
weight at a greater rate when the new 
meal was substituted for alfalfa meal in 
the rations. The results of nutritional 
studies with poultry have not yet been 
tabulated. Draytford Richardson and 
Paul Sanford have been conducting the 
nutrition studies. The harvest of the 
plant was 12 to 14 tons (green weight 
per acre every 3 mo. 


Scientists in the News 


ANDRIJA STAMPAR, president of the 
Yugoslav Academy of Sciences and Arts, 
has been awarded the Léon Bérnard 
Foundation prize and medal in “recog- 
nition of his outstanding contribution 
and practical achievements in the field 
of social medicine.” 


ALEXANDER SILVERMAN, emeritus pro- 
fessor of chemistry at the University of 
Pittsburgh, was presented a special strik- 
ing of the Francis Clifford Phillips medal 
in chemistry of the university on 13 June 
in honor of the 50th anniversary of his 
full-time association with the univer- 
sity’s chemistry department. 


OSWALD TipPO, chairman of the de- 
partment of botany and dean of the 
Graduate College, University of Illinois, 
has resigned to become chairman of the 
department of botany, Yale University, 
effective 1 Sept. JOHN R. LAUGHNAN, 
professor of farm crops at the University 
of Missouri, will succeed Tippo as chair- 
man of the department of botany at IIli- 
nois. 


HARRY F. HARLOW, professor of psy- 
chology at the University of Wisconsin, 
has been named to the George Cary 
Comstock research professorship. This 
professorship was established this year in 
honor of Dr. Comstock, who was the first 
dean of the Graduate School at the Uni- 
versity. 
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The American Therapeutic Society 
has awarded the first Oscar B. Hunter 
award to JONAS E. SALK, director of the 
Virus Research Laboratories of the 
School of Medicine, University of Pitts- 
burgh, for his outstanding contribution 
to preventive medicine during 1955. 


CLARK W. GOULD, former research as- 
sociate in the General Aniline and Film 
Corp. at Easton, Pa., has been appointed 
a research associate in the analytical 
chemistry unit at the General Electric 
Research Laboratory, Schenectady, N.Y. 


RAYMOND E. KIRK, head of the depart- 
ment of chemistry at the Polytechnic 
Institute of Brooklyn since 1931, has re- 
tired from that position. He will con- 
tinue his duties as dean of the Graduate 
School and professor of inorganic chem- 
istry. 


ROBERT CUSHMAN MURPHY, Lamont 
curator of birds of the American Mu- 
seum of Natural History, has retired 
after 35 years of service. Murphy, an 
authority on oceanic birds, has been one 
of the principal figures in the develop- 
ment of the museum’s department of 
birds. Under his supervision, the collec- 
tion has grown to number more than 
800,000 spec imens. 

Among his museum exhibition proj- 
ects is the Whitney memorial hall of Pa- 
cific bird life. Two decades of work went 
into the preparation of the hall, which 
contains the most comprehensive habitat 
groups of Pacific birds to be found in any 
museum. 

Murphy’s 13 expeditions have taken 
him to the tropical and subantarctic At- 
lantic, Peru, the western Mediterranean, 
New Zealand and other Pacific islands, 
Bermuda, Venezuela, and various islands 
in the Caribbean. It was on the expedi- 
tion to Bermuda that he rediscovered 
the cahow, a sea bird thought to have 
been extinct since the early 17th century. 
He was also responsible for excavating 
many skeletons of New Zealand moas. 

Murphy has recorded some of his sci- 
entific discoveries in his books, Bird Js- 
lands of Peru, Oceanic Birds of South 
America, Logbook for Grace, and Amer- 
ican Land Birds. 

After he had completed his training 
at Brown and Columbia universities, 
Murphy became a curator of the Brook- 
lyn Museum. He joined the staff of the 
American Museum of Natural History 
in 1921, and became chairman of the 
department of birds in 1942. Murphy, 
who has been named Lamont curator 
emeritus of birds, is a foreign fellow of 
the Zoological Society of London. He 
has been awarded the Daniel Giraud 
Elliot medal of the National Academy of 
Sciences and the Cullum medal of the 
American Geographical Society. 


HYMAN G. RICKOVER, chief of the naval 
reactors branch of the division of reactor 
development of the U.S. Atomic Energy 
Commission and director of the nuclear 
power division of the Navy’s Bureau of 
Ships, has been named recipient of the 
George Westinghouse gold medal award 
of the American Society of Mechanical 
Engineers. 

The citation honors Rickover “for 
eminent achievement in the power field 
of mechanical engineering as exemplified 
by the successful completion of the sub- 
marine U.S:S. Nautilus, in which by his 
foresight, determination, and leadership, 
the idea of nuclear power generation was 
transformed from speculation to reality.” 


S. A. BEATTY, director of Canada’s At- 
lantic Fisheries Experimental Station at 
Halifax, N.S., has been given an ap- 
pointment with the Food and Agricul- 
ture Organization of the United Nations 
in Brazil, where he will serve on a tech- 
nical assistance mission of the FAO to 
the Government of Brazil. 

Beatty’s service will consist of advising 
and assisting the Brazilian Central Gov- 
ernment and state governments on a 
program of work for their research labo- 
ratories in which problems of handling, 
processing, storage, and distribution of 
fishery products will be studied. 


HARRY SOBOTKA, director of the de- 
partment of chemistry at Mount Sinai 
Hospital, New York, and adjunct pro- 
fessor of organic chemistry at the Poly- 
technic Institute of Brooklyn, will visit 
the Near East in September and Oc- 
tober. He will give a number of lectures 
and conferences on subjects of physical 
biochemistry at the University of Athens 
and the National Technical University 
of Athens, Greece, at the universities of 
Ankara and Istanbul, Turkey, and at the 
University of Jerusalem and the Weiz- 
mann Institute in Rehovoth, Israel. 


WALTER BARTKY, dean of the division 
of the physical sciences of the University 
of Chicago, has been elected vice presi- 
dent of the university in charge of spe- 
cial scientific programs. Bartky will de- 
vote his attention to various contracts 
with governmental agencies, which have 
demanded an increasing share of his 
time in the postwar period. 


TOM F. WHAYNE, who retired 30 June 
as chief of the preventive medicine divi- 
sion in the Office of the Surgeon General 
of the Army, has been appointed pro- 
fessor of public health and preventive 
medicine at the University of Pennsyl- 
vania. In addition to his other duties at 
the university, he is serving as coordina- 
tor of the program of medical education 
for national defense in the School of 
Medicine. 
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GEORGE V. SMITH, research metallurgist 
at the U.S. Steel research laboratory at 
Kearny, N.J., and a specialist in the 
properties of steels at high temperatures, 
has been appointed Francis Norwood 
Bard professor of metallurgical engi- 
neering at Cornell University. 


KARL P. SCHMIDT retired from his posi- 
tion as chief curator of the department 
of zoology at Chicago Natural History 
Museum on 30 June. Despite his retire- 
ment, Schmidt, who now assumes the 
title of curator emeritus of zoology, plans 
to continue work at the museum on a 
full-time basis, devoting himself entirely 
to research in herpetology. 

Schmidt is an alumnus of Cornell 
University. Prior to his appointment in 
Chicago in 1922, he was a member of 
the staff of the American Museum of 
Natural History in New York. He began 
his career at the Chicago museum as 
assistant curator of reptiles, became cu- 
rator of amphibians and reptiles in 1937, 
and chief curator of zoology in 1941. 


Retirement of M. W. TALBOT, associate 
director in charge of range management 
research for the California Forest and 
Range Experiment Station of the U.S. 
Forest Service, has been announced. 
Most of Talbot’s 40 years of service has 
been concerned with range research for 
the Forest Service in the Southwest and 
in California. 

He organized the range research pro- 
gram of the Forest Service in California 
in 1931. The program has encompassed 
range management, reseeding, fertiliza- 
tion, weed control, and restoration of 
browse forage on big-game ranges. His 
successor is E. J. WOOLFOLK, who is cur- 
rently in charge of range management 
research at the Southeastern Forest Ex- 
periment Station, Asheville, N.C. 


EDWARD P. GEBHARD, former program 
director on metal parts for guided mis- 
siles of the Navy’s Bureau of Ordnance, 
has been named technical director of 
the defense products division of the M. 
W. Kellogg Co. 


AUGUSTUS THORNDIKE, director of the 
prosthetic and sensory aids service in the 
department of medicine and surgery of 
the Veterans Administration, resigned 
30 June to accept an appointment as 
chief surgeon to the department of hy- 
giene of Harvard University. He was 
succeeded by ROBERT E. STEWART, former 
assistant director of the prosthetic and 
sensory aids service. 


LEONARD A. MAYNARD of Cornell Uni- 
versity, director of this country’s first 
school of nutrition since its founding in 
1941, retired on 30 June. An authority 
on animal and human nutrition, he has 
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also been head of the College of Agri- 
culture’s department of biochemistry 
and nutrition since its establishment in 
1944. On 1 July he became chairman of 
the National Research Council’s Divi- 
sion of Biology and Agriculture. He has 
been chairman of the council’s Food and 
Nutrition Board for 4 years. 

Maynard has ‘taught and conducted 
research at Cornell for 40 years. One of 
his studies dealt with the development 
of a mixture of grains and protein-rich 
feeds as a milk substitute for calves. An- 
other early study was concerned with 
fat metabolism in lactating cows. These 
studies were followed by others dealing 
with protein metabolism and lactation. 
He later found that rock phosphate and 
phosphate limestone, used as calcium 
supplements to animal rations, retarded 
necessary bone calcification because of 
their fluorine content. With McCay, he 
made a study of cod liver oil which sug- 
gested that too much of this oil in the 
diet destroyed vitamin E and caused ex- 
perimental muscular dystrophy. 

In 1954 the American Institute of Nu- 
trition presented Maynard with the an- 
nual Osborne-Mendel award, sponsored 
by the Nutrition Foundation, Inc. May- 
nard has published some 125 papers 
based on original research and approxi- 
mately 50 review and semipopular arti- 
cles on nutrition and biochemistry. He 
was joint author,.with E. S. Savage, of 
Better Dairy Farming, published in 1923, 
and author of Animal Nutrition, first 
published in 1937. 


CARL I. ASLAKSON retired from the 
U.S. Coast and Geodetic Survey on | 
May after a career of more than 30 
years. Aslakson has been concerned pri- 
marily with electronic applications in 
the field of geodetic surveying. His last 
assignment prior to retirement was tech- 
nical advisor on electronic survey and 
geodesy at the Long-Range Proving 
Ground guided missile range at Cocoa, 
Fla. 

Aslakson attended South Dakota State 
College and the University of Minnesota. 
He joined the Coast and Geodetic Sur- 
vey in 1923 and specialized in field oper- 
ations in geodesy, geophysics, topog- 
raphy, and hydrography. His duties in- 
cluded investigation of new methods of 
first-order base measurement; research 
in theodolite circle errors, micrometer 
errors, and precision alignment methods 
and design of instruments; design of 
pendulum gravity recording instruments; 
and cartography of weather charts and 
projections. He served on bureau vessels 
in the coastal waters’ of the United 
States, Alaska, and the Philippines, as 
well as in all parts of the United States. 

During World War II Asiakson served 
in the Air Force. He worked on weather 
research and was concerned with maps 


for air navigation over South America 
and in the China-Burma-India Theater. 

Of recent interest is the new value sug- 
gested by Aslakson for the speed of 
light. This value is about 10 mi/hr 
greater than the value currently in use. 
Aslakson’s value has recently been cor- 
robated by other observers in England 
and Sweden. 


JOSEPH W. E. HARRISSON, who has been 
a member of the faculty of the Phila- 
delphia College of Pharmacy and Sci- 
ence for 26 years, has retired. He has 
been appointed emeritus director of the 
department of pharmacology and emeri- 
tus professor of pharmacology. 


JOHN C. WEAVER, head of the depart- 
ment of geography at the University of 
Minnesota, has been appointed dean of 
the School of Arts and Sciences at Kan- 
sas State College, effective in September. 


OTTO MAASS, Who retired in June from 
his position as Macdonald professor of 
physical chemistry and head of the de- 
partment at McGill University, has 
joined the National Research Council of 
Canada as a principal research officer in 
the division of pure chemistry. 

Maass attended McGill and Harvard 
Universities. Maass’ interests cover many 
fields. He and his students have been 
concerned with calorimetric studies, in- 
vestigations of the critical state, determi- 
nations of the surface energies of solids, 
preparation and study of the properties 
of hydrogen peroxide, basic studies of 
cellulose and cellulose systems, and 
fundamentals of the chemical pulping 
of wood. 


GORDON M. MEADE, formerly executive 
director of the Trudeau-Saranac Insti- 
tute, Saranac Lake, N. Y., has joined the 
staff of the Memorial Hospital Associa- 
tion. He has been assigned to the Wash- 
ington office of the association as a clini- 
cal consultant to assist in the develop- 
ment of the medical program. With the 
opening of the Williamson Memorial 
Medical Center at Williamson, W.Va., 
early next year, Meade will become the 
chief of clinical services, with responsi- 
bility for coordinating medical care, 
teaching, and clinical investigation. 

The Memorial Medical Association is 
constructing 10 hospitals designed pri- 
marily for beneficiaries of the United 
Mine Workers Welfare and Retirement 
Fund in the coal fields of West Virginia, 
Kentucky, and Virginia. 


ALBERT L. TESTER, formerly professor 
of zoology at the University of Hawaii, 
has been appointed director of the U.S. 
Fish and Wildlife Service’s Pacific Oce- 
anic Fishery Investigations in Honolulu, 


T.H. 





On 20 June a group of 25 physicians 


and surgeons from 12 nations began a 
37-day tour of hospitals, research centers, 
universities, and U.S. Atomic Energy 
Commission installations in the United 
States. The tour is being sponsored by 
the Department of State, the AEC, and 
the leaders program of the American 
Council on Education as part of Presi- 
dent Eisenhower's “Atoms for Peace” 
program. The group will visit Washing- 
ton, D.C.; Oak Ridge, Tenn.; Chicago, 
Ill.; Cleveland, Ohio; Buffalo, N.Y.; 
Rochester, N.Y.; Boston, Mass.; and 
New York. Persons making the tour are 
as follows: 

Australia. MARCEL S. SCHREIBER, hon- 
Royal Alex- 


andra Hospital for Children, Sydney. 


onary assistant surgeon, 

Brazil. LUIZ CARLOS DE OLIVEIRA, JR., 
chief, Cancer Institute, Rio de Janeiro. 

Denmark. SVEND ELDRUP-JORGENSEN, 
resident, x-ray department, University 
Hospital of Copenhagen; LEIF B. SOREN- 
SEN, physician, Kobenhavns Amtssyge- 
hus i Gentofte (Municipal Hospital 

Egypt. NASR SOLIMAN, cardiologist, 
Research Institute for Tropical Diseases, 
Cairo. 

England. ANTHONY P. FLETCHER, sen- 
ior registrar in medicine, St. Mary’s Hos- 
pital and the Wright-Fleming Institute, 
London; JOHN V. GARRETT, senior regi 


gis- 
trar in pathology, St. James’ Hospital, 
Leeds; KENNETH J]. GURLING, medical 
chief assistant, King’s College Hospital, 
University of London. 

France. GEORGES OTEIFA, chef de clini- 
que, Hopitaux de Paris. 

Italy. MARIO BALDINI, associate profes- 
sor and vice-director, Institute of Medi- 
cal Pathology of the University of Siena; 
PAOLO BIONDETTI, associate assistant, In- 
stitute of Radiology of Ospedali Civili 
Riuniti, FORTUNATO  TROISI, 
medical inspector, Ministry of Labor for 


Venice; 


the Emilia and Marche regions. 

Japan. TAKESHI ABE, researcher, To- 
kyo University Hospital, and doctor and 
chief of the health service office, College 
of General Education, Tokyo University; 
TOMEZO FUJIWARA, professor of bacteri- 
Medical College, 
Fukushima; Toyu HATA, head, antibiotic 
division of Kitasato Institute, Tokyo; 
FUMIO KANDORI, professor of ophthal- 
Tottori 


ology, Fukushima 


mology, University, Yonago; 


KIYOSHI KURAMOTA, clinical lecturer, 
Hiroshima University; TsSUGUO KUWaATA, 
assistant professor of microbiology, Chiba 
University School of Medicine; micut- 
YUKI SHIMIZU, assistant, medicine, To- 
kyo University Hospital. 

Philip pines. CARLOS J. MARQUEZ roent- 
genologist, St. Luke’s Hospital, and Uni- 
versity Clinic, Manila; ELIpIpio I. VALEN- 
cia, director, Manila Tumor Clinic, and 
member, division of cancer control, 
Philippine Department of Health, Ma- 


nila 
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Portugal. OLIVEIRA, 
chief of service for children’s surgery, 


JORGE ROZA DE 


department of pediatrics, Lisbon School 
of Medicine. 

Spain. EDUARDO ORTI, superior coun- 
research; 
( hief, 
service, National Institute of Cancer, 
Hospital Clinico, Madrid. 

Turkey. 
chief, department of pathology, Ankara- 
Numune Hospital, Ankara. 


selor, scientific 


PEREZ 


SEVERINO 


MODREGO, radioisotopes 


FATMA PERIHAN CAMBEL, 


JOHN J. NAUGHTON, associate profes- 
sor of chemistry at the University of 
Hawaii, has been appointed chairman of 
the chemistry department. 


CHIN-SUNG YI formerly director of 
the National Research Institute of As- 
tronomy and of the National Observa- 
tory in Nationalist China, has been ap- 
pointed director of the Williams Ob- 
servatory at Hood College, Frederick, 
Md. More recently associated with the 
Harvard College Observatory at Sun- 
spot, N.Mex., Yu 


ALLEN, who is retiring after 28 years as 


succeeds LEAH B. 
professor of astronomy. 


LLOYD R. ZUMWALT, former director of 
the western division of Tracerlab, Inc., 
has been appointed operations vice presi- 
dent of the Nuclear Science and Engi- 
neering Corp., Pittsburgh, Pa. 

WILLIAM S, LAUGHLIN, associate pro- 
fessor of anthropology at the University 
of Oregon, has been appointed associate 
professor of sociology and anthropology 
at the University of Wisconsin. 

Laughlin is known for his participation 
in the excavations of ancient village 
sites in Oregon, mainland Alaska, and 
the Aleutian Islands. 


Five s« ientists have received US. De- 
partment of Agriculture distinguished 


service awards: WILLIAM A. DAYTON, 
plant taxonomist, Forest Service, Wash- 
ington, D.C., for research on grasses, 
trees, and range vegetation; GOTTHOLD 
STEINER, nematologist, Agriculture Re- 
search Service, Beltsville, Md., for stud- 
ies of nematodes; FRANK H. STODOLA, 
chemist, Agricultural Research Service, 
Peoria, Ill., for studies of penicillin and 
other antibiotics; DANIEL SWERN, chem- 
Research 


Wyndmoor, Pa., for research in the com- 


ist, Agricultural Service, 
mercial uses of animal fats now in sur- 
plus; and ROBERT C. WRIGHT, plant physi- 
ologist, Agricultural Marketing Service, 
Beltsville, Md., for solving storage prob- 
lems of fruits and vegetables. 

EARL CG. LORY, professor of chemistry at 
Montana State University since 1946, 
has been appointed chairman of the uni- 
versity’s department of chemistry. 





HAMILTON GRAY, professor of civil en- 
gineering at the University of Maine, has 
been appointed chairman of the depart- 
ment of civil engineering in the College 
of Engineering at Ohio State University, 
effective 1 Oct. He will succeed KEN- 
NETH W. COSENS, acting chairman, who 
will continue < 


s associate professor in the 
department. 


The following appointments to assist- 
ant professor have been announced. West 
University: 


Viriginia FRANK 


SCHWARTZ, biology; ARMINE DEANE PAUL, 


JOSEPH 


chemistry; GEORGE AIKEN McLAREN, agri- 
culture. Brandeis University: RICHARD M 
HELD, psychology. State University of 
New York; ADRIAN KANTROWITZ, surgery 
University of Michigan: JAMES G. WEN- 
DEL, mathematics; WILLIAM MIRSKY, me- 
chanical engineering; ROBERT H. EATON, 
mechanical engineering. 


Grants, Fellowships, and Awards 


®The Ford Foundation has announced 
that it will offer fellowships for the aca- 
demic year 1956-57 for study and re- 
search on foreign areas. The fellowships 
are available to persons under 40 years 
of age for graduate or postdoctoral work 
in the social sciences or humanities that 
pertains to Africa, Asia, the Near East, 
the Soviet Union, or Eastern Europe 
Study and research may be undertaken 
in the United States or abroad beginning 
as early as the summer of 1956. 

The purpose of the fellowship pro- 
gram, which is beginning its fifth year, 
is to help create a more adequate sup 
ply of Americans trained to deal profes- 
sionally with matters regarding the se- 
lected foreign area. It is part ot a 
broader foundation program the object 
of which is to increase international 
understanding and enable the United 
States to better discharge its interna- 
tional responsibilities. Applications will 
be accepted through 15 Dec. Details and 
application forms may be obtained by 
writing to The Ford Foundation, For- 
eign-Area Fellow ship Programs, 177 


Madison Ave., New York 22. 


" Bell Telephone Laboratories, has an- 
nounced the establishment of a fellow- 
ship program through which it will grant 
funds for students doing graduate study 
in electric communications. The awards 
are for study of 1 or 2 years, leading to 
a doctorate. Each fellowship carries a 
grant of $2000 to the fellow, and an addi- 
tional $2000 to cover tuition, fees, and 
other costs to the institution at which he 
chooses to study. 

Recipients of the fellowships will not 
be required to limit their study to elec- 
trical engineering, althought the field of 
study and research must have a bearing 
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on electric communications. They may, 
for example, pursue various branches of 
mathematics, physics, chemistry, engi- 
neering mechanics and mechanical engi- 
neering. Fellows may make their own 
choice of an academic institution within 
the United States. 


“The Committee on International Ex- 
change of Persons, appointed by the Con- 
ference Board of Associated Research 
Councils, has announced that applica- 
tions for 1956—57 university lecturing and 
advanced research awards under the pro- 
visions of the Fulbright Act will be ac- 
cepted between 1 June and | Oct. 1955, 
A total of almost 300 awards will be of- 
fered in all disciplines. Countries in- 
cluded will be: Austria, Belgium and 
Luxembourg, Denmark, Finland, France, 
Germany, Greece, Iraq, Italy, Japan, 
Netherlands, Norway, Pakistan, and the 
United Kingdom and Colonial Depend- 
encies. 

Information on the program and appii- 
cation forms may be obtained from the 
Conference Board of Associated Re- 
search Councils, Committee on Inter- 
national Exchange of Persons, 2101 Con- 


5, D.C. 


stitution Ave., Washington 2 





® The American Chemical Society has 
established two awards to recognize and 
encourage the effective reporting of 
chemical news. The James T. Grady 
medal. named after the former editor 
of the society’s news service, who died 
last fall, will be presented annually to a 
representative of the press, radio, tele- 
vision, or other medium of public com- 
munication “for distinguished reporting 
of chemical progress.” 

The second award, to be known as 
the ACS Local Section Public Relations 
award, will be conferred annually, start- 
ing in 1956, upon the ACS local section 
that is credited with the best public re- 
lations program for the year. This award 
will be made in four classifications that 
are based on number of members 


®@ The American Heart Association and 
its affiliates have jointly awarded grants- 
in-aid totalling $724,000 to 149 scien- 
tists. The newly-approved grants were 
made possible by public contributions 
to the annual Heart Fund campaign. At 
least half of all funds available to the 
national office of the association are set 
aside for the research support program. 
Grants are made in varying amounts, 
not exceeding $10,000. 

Almost every known field of biological 
investigation is represented in the list of 
149 projects. Many fall into the category 
of basic research. A number of basic 
studies supported by the new awards are 
concerned with the chemical, metabolic, 
and electric processes involved in heart 
muscle contraction. Other projects are 
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concerned with such subjects as the role 
of the nervous system in maintaining or 
raising blood pressure; immunity factors 
in rheumatic fever; the nature of blood 
clotting; and the role of glandular secre- 
tions in disease of the heart and blood 
vessels. Several projects are concerned 
with different aspects of the concept that 
hardening of the arteries may be asso- 
ciated with flaws in the way the body 
handles fatty substances. 

In addition to providing support for 
laboratory 


investigations concerning 


rheumatic fever, the new grants also 
provide funds to help continue long- 
range studies comparing different meth- 
ods of preventing and treating rheu- 
matic fever and rheumatic heart disease 
Efforts are being supported to improve 
techniques for grafting blood vessels and 
for operating within the heart. New 
diagnostic techniques and new drugs 
will also be tested and evaluated in the 
course of research projects on the ap- 
proved list. 


® The establishment of a $5-million fund 
to promote basic research in the physical 
sciences has been announced by the 
Alfred P. Sloan Foundation. The fund 
was made possible by a special gift from 
Mr. and Mrs. Alfred P. Sloan, Jr 

The program is expected to be in 
full operation late in 1956. It will first 
ascertain areas with “extraordinary needs 
and an opportunity for fundamental ad- 
vance” and then seek to locate scientists 
to meet these needs 


® Georgetown University has received a 
gift of $100,000 from Hugh A. Grant, 
Bradford, Pa., oil producer, for the sup- 
port of surgical research at the institu- 
tion’s Medical Center. Robert J. Coffey, 
professor and director of surgery, will 
administer the project. The ultimate ob- 
jective of the research is the transplant- 
ing of human embryonic and foetal 
organs from the dead to living persons 
Coffey hopes to devise a method to keep 
the organs, especially the endocrine or- 
gans,. growing in an artificial culture 
medium until they are ready for the 
transplantation. 


Miscellaneous 


® Beginning with the first issues of the 
1956 volumes, Consultants Bureau will 
expand its translation-and-publication 
program for Soviet scientific journals 
Translations of the following journals 
will be made available at rates ranging 
from $20 to $150 per year: Automatics 
and Telemechanics; Biochemistry; Bul- 
letin of Experimental Biology and Medi- 
cine; Cement; Glass and Ceramics; and 
the chemistry, 


chemical technology, 


agrochemistry, and geochemistry sections 


of the Proceedings of the Academy of 
Sciences of the U.S.S.R. 

The new translations will follow the 
formula already established by the firm’s 
five translations of 


Soviet chemical 


journals: cover-to-cover translation and 
reproduction of all tabular material, 
diagrams, and photographs. A compre- 
hensive index to each volume of each 
translation wil! also be provided. 
Further information may be obtained 
from the Consultants Bureau, 259 W. 14 


St., New York 11. 


® The Society for Social Responsibility 
in Science is sponsoring a project of col- 
lection and shipment of scientific works 
to libraries overseas. Scientific textbooks, 
periodicals, and research treatis«s are in 
demand 

Individuals willing to donate books 
should send lists to the SSRS Book Proj- 
ect, University of Redlands, Redlands, 
Calif. The committee will correlate the 
lists of books available with specific 
needs. Only books in excellent condition 
should be listed. Books should not be 
sent until they are requested by the 
committee 


® Additional copies of the Guidebook to 
the 2lst annual Field Conference of 
Pennsylvania Geologists, which met at 
University Park 27-29 May, will be pre- 
pared if sufficient orders are received 
The cost is $2.25, including 25 ct for 
handling and postage. The Guidebook 
includes the following sections: F. M 
Swartz, M. Rones, A. C. Donaldson, J 
P. Hea, “Stratigraphy of Ordovician 
limestones and dolomites of Nittany Val- 
ley in area from Bellefonte to Pleasant 
Gap”; F. M. Swartz, “Stratigraphy and 
structure in the ridge and valley area 
from University Park to Tyrone, Mt 
Union, and Lewistown”: R. P. Nickelsen 
and E. G 
stratigraphy of Pennsylvanian sediments 
in the plateau area near Philipsburg and 
Clearfield.” 


Williams, “Structure and 


® Establishment of 
monthly 


Atomic Age, a 


trade magazine intended t 


serve atomic development in industry, 
science, and medicine, has been an 
nounced by Macaulay Publications of 
Birmingham, Mich. The publication will 
cover new products, designs, and devel 
opments in the nuclear field and will be 
dedicated editorially to support of Presi- 
dent Eisenhower's plan of developing 
the atom for peacetime use. 

The magazine will be sent without 
charge to 11,250 U.S. and Canadian 
engineers, scientists, and professional 
and management men active in the field 
of nuclear Distribution 
will be made to foreign scientists in free 


development 


nations authorized by the State Depart- 
ment on a postage-cost basis 
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of the y-BHC isomet 


plane of the cyclohexane ring), we 


Structure-Toxicity in as measured in the 


Hexachlorocyclohexane Isomers ; 

. thereby exclude all penetration of the 
The remarkable differences in the B-isomer (9.6 A 
physiological effects of the various iso- 


BHC 


raise the question of whether these ac- 


in a plane orientation. 
Considerations of geometry show, how- 
mers of hexachlorocyclohexane ever, that the f-isomer will fit into the 
interspace if the molecule is turned on 
tions are related to specific biochemical end (we shall refer to the two orienta- 
reactions, or whether they may be in- tions of this and other isomers as plane 
ferred from certain physical considera- and end-on); thus, the difference be- 
tions (7). From the standpoint of both tween these two isomers can be expressed 
molecular structure and _ physiological in terms of their orientations in the mem- 
activity, the greatest difference in iso- 


mers is between the B- and y-forms. The 


brane. 
The usual effect of filling up the mem- 
former has a relatively plane shape and brane interspaces with small molecules 


only very weak physiological activity as is that of narcosis, or the depression of 


a depressant, while the y-form has a excitable tissue (2), an effect that is 
relatively spherical shape and strong con- largely independent of molecular shape. 
vulsant (insecticidal) action. Table 1 Such a situation is understandable on 


shows the configuration, size, and action the basis of this model, because, as long 


of the various isomers. as a molecule is much smaller than the 
If it is assumed that both 6- and y-iso- diameter of a circle that can be inscribed 
mers act on the cell membrane, can one 
explain the different types of action of 
these and other BHC isomers using an 


arbitrary but identical model of the 


in the interspace, there is no orientational 
barrier to its penetration. For the process 
of narcosis we may expect that it is the 
thermodynamic activity of a substance 
membrane in all cases? A membrane that is important in determining the 
composed of cylindrical relative magnitude of the narcotic ef- 
macromolecules aranged in regular hex- fects 
agonal packing may represent a simple, 
generalized model of the actual structure 
in living cells. The interspaces between 


lipoprotein 
3). The thermodynamic activities 
of the pure solid isomers (with the liquid 
as the standard state) will be inversely 
proportional to their melting points and 


these macromolecules are then the 


heats of fusion, and they can be approxi- 
“pores” of the membrane, into which mated by the solubilities of the isomers 
various solutes can be introduced. The in paraffinic solvents (4). The order of 
size of these interspaces is a function of such solubilities is 6 > y > a > 6, with 
the diameter of the membrane molecules 5 about 100 times as soluble as 6. Hence, 
and their separation from one another. the 6-isomer, which, like the f-isomer, 
If we set the interspace diameter as just 


slightly larger than the diameter (8.5 A 


is excluded from a plane orientation in 
the membrane, can be expected to be a 


Table 1. Configuration, size, and action of isomers 


Melti Molecular 
Mening — Configu- diameterst Molecule Physiological 


Isomer — ration* in plane thickness effect 
('C) of ring 
B 297 eeeeee 33 95 33 5.4 Inert or weak depressant 
) 130 peeeee So BS 3 6.3 Strong depressant 
o 157 ppeeee a5 G3 35 7.2 Weak excitant 
Y 112 pppeee 8.5 8.5 8.5 7.2 Strong excitant 
f 219 peepee 7.5 9.5 9.5 7.2 Not insecticidal 
n 90 peppee 7.5 9.5 8.5 re Not insecticidal 
6 124? pepeee 85 9.5 8.5 6.3 Unknown 


* The notation is such that « (equatorial) represents a chlorine atom located approximately in the plane of 
the cyclohexane ring: p (polar) represents chlorine atoms distributed alternately above and below the plane 
of the ring [see H. D. Orloff, Chem. Rev. 54, 347 (1954) |. 

+ Insofar as the scale of Stuart models is accurate, these measurements can be considered in angstrom units. 
The three values for diameters in the plane of the ring are at intervals of 60° each. 
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strong depressant, and the f-isomer can 
be expected to be a weak one. 


The fit of the various isomers into a 
membrane interspace of an arbitrarily 
chosen size (5) is shown in Fig. 1. Since 
small molecules, although quite capable 
of causing narcosis, do not produce 
membrane excitation, we might conclude 
that the only requirement for excitation 
is to make a molecule large enough. If, 
however, a molecule is made very much 
larger than the mean membrane inter- 
space size, the probability of its entering 
the membrane becomes vanishingly small 
at least by the process of interspace 
penetration). If molecules of a size com- 
parable to that of the interspace are 
introduced into the membrane, the fol- 
lowing considerations would seem impor- 
tant in determining the effects that aré 
to be produced: (i) the strength of the 
attractive forces between the molecules 
of the substance being introduced and 
the membrane molecules, and (ii) the 
strength of the attractive forces between 
the membrane molecules themselves. 

If both of these forces are of a com- 
parable order of magnitude, the molecule 
should remain in the interspace without 
distortion of the membrane structure. If 
the inserted molecule has regions of 
strong attractive force that interact with 
the membrane molecules, it would ap- 
pear possible that it could distort the 
mean position of the membrane mole- 
cules around the interspace. Since the 
stability of the membrane is determined 
by the position of its molecules with re- 
spect to one another, distortion of the 
position of these molecules may lead to 
local regions of instability of the struc- 
ture and to ion leaks that are a prelude 
ase of the BHC iso- 


mers, strong attractive forces are associ- 


to excitation. In the 


ated with the chlorine atoms, and mem- 
brane distortion can be considered pos- 
sible when a maximal number of thes« 
can interact with membrane molecules in 
such a way that they disturb the equilib- 
rium position of the membrane mole- 
cules. 

From Fig. | we note that plane orien- 
tations are not possible for the a-, B-, d-, 
and e-isomers, although end-on orienta- 
tions are possible for all forms. It is sug- 
gested that, although the y-isomer may 
penetrate in many orientations, it can 
rotate after penetration, and the attrac- 
tive forces of its chlorine atoms will be 
best satisfied when a plane orientation 
in the interspace is assumed. Reorienta- 
tion of the other isomers listed here will 
not be possible for steric reasons. 

The reason suggested as to why end-on 
orientations of the isomers result in nar- 
cosis, rather than excitation, is that in 
this orientation the molecules do not in 
general fit the interspace very closely. 
They therefore have a tendency to be 
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Fig. 1. Scale drawings from Stuart models 
showing the fit of various BHC isomers 
into a membrane interspace for plane 
(top) and one end-on (middle) orienta- 
tion. The interspace (shown by curved 
lines) is formed by three cylindrical mem- 
brane molecules with a diameter of 40 A 
at a separation from each other of 2 A. 
All plane orientations, except that of 
y-BHC, are excluded, although end-on 
orientations of all the isomers are per- 
mitted. At the bottom the only possible 
orientation of DDT is shown. 


attracted to only one of the three sur- 
rounding membrane molecules, thus 
forming an interspace block but not a 
distortion. 

If the foregoing model is to have any 
generality, it ought to be capable of ac- 
counting for the action of DDT and its 
various analogs, Diphenyltrichloroethane 
is capable of occupying the interspace in 
several orientations, one of which is with 
one benzene ring parallel to the surface, 
and another is with both benzene rings 
in an end-on orientation. The former 
orientation is not one in which the attrac- 
tive forces of the halogen atoms can best 
be made effective, whereas the latter 
makes use of the attractive forces of not 
only the halogens but also the two ben- 
zene rings. To direct the orientation of 
diphenyltrichloroethane to end-on, p,p’, 
and, to a lesser extent, m,m’ substitution 
with some group of the approximate size 
of chlorine is effective. If the p.p’ sub- 
stituent is made too large (for example, 
iodo or propoxy penetration will be 
delayed or inhibited. By increasing the 
from the 
chlorine of trichloroethane to p-Cl), p,p’ 
substitution makes it*impossible for DDT 
to penetrate other than in an end-on 


distance across the molecule 


orientation, as is shown at the bottom of 
Fig. 1. 

Penetration in this orientation depends 
very much upon having the two benzene 
rings in an approximately end-on orienta- 
tion. The free rotation of the benzene 
rings that ‘is possible in p,p’-dichlordi- 
1,1,1- 


trichloro substitution in the ethane nu- 


phenylethane is constrained by 
cleus (6). This orientation of the two 
rings can be disturbed by a number of 
changes in the DDT molecule, such as 
by chlorination of the 2 position in ethane 
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and by ortho chlorination of either of the 
benzene rings, changes that tend to rotate 
the benzene rings with respect to each 
other. These compounds are all much 
less active than DDT. Subtraction of 
halogen from the ethane nucleus is also 
capable of disorienting the rings, al- 
though this becomes important only 
when two or three halogen atoms have 
been removed. The change from DDT 
to dichlorodiphenyldichloroethylene in- 
creases markedly the distance between 
the chlorine atoms of dichloroethylene 
and their corresponding benzene rings 
because of the change in bond angles 

and hence makes the molecule nonpene- 
trating. The dichloroethylene compound 
is also relatively inactive. The steric situ- 
ation responsible for the toxicity of DDT 
would thus appear to’ involve two fac- 
tors: (i) a specific orientation of the two 
benzene rings with respect to each other, 
and (ii) a distance along the two axes of 
ethane Cl to p-Cl) great 
enough to prevent a plane orientation of 


the molecule 


one of the rings in the interspace. 
L. J. Mutuns 
Biophysical Laboratory, 


Purdue University, Lafayette, Indiana 
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Space does not permit the derivation of this 

interspace size from experimental data on nar- 

cosis. In a more extensive paper it will be 

shown that the interspace size need not be set 


arbitrarily. 

6. A somewhat contrary view is taken by R. Riem- 
schneider [Z. Naturforsch. 9, 95 (1954)| who 
considers DDT analogs as most effective when 
free rotation of the benzene rings is possible 
What has really been noted here is that ring 
ubstitution that tends to disturb the normal 
orientation of DDT results in less active com- 
pounds. This does not account for the usually 
diminished activity in dichlorodiphenylethane 
where free rotation is really possible. 
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Improved Automatic Microtome 


The automatic microtome I described 
in Science (115, 649 (1952)] that cuts 
and mounts serial sections of imbedded 
biological specimens on a 35mm strip of 
film base has been made more effective 
by two changes in the manner of its use: 
i) specimens are mounted in tissuemat, 
and (ii) Mylar film is used so that it is 
possible to stain the sections after cutting. 

Originally the instrument cut doubly 
imbedded specimens. It ‘is preferable to 
use tissuemat, because it is routinely em- 
ployed by many laboratories and because 
it saves imbedding time. The cutting of 
tissuemat sections works well under all 
conditions encountered, and they adhere 


well to the Mylar film without the us¢ 
of an adhesive coating when the auto- 
matic microtome is carefully adjusted 

Staining previously was done on the 
tissue in toto, largely because of the 
damage suffered by acetate film in the 
various solvents. With Du Pont’s Mylar 
film, which is not affected by solvents, 
we are now able to remove the tissuemat 
and stain the sections on the film in 
standard solutions. 

Freshly cut sections are coated with a 
thin celloidin solution 0.5 percent and a 
thin coat of lacquer. Eastman film lac- 
quer has been found to be excellent for 
the purpose. This treatment secures the 
sections to the film so that they do not 
become displaced in subsequent process- 
ing. A strip of 5 ft, or about 80 serial 
sections, can be wound on the reel of a 
35mm developing tank such as the Nikor 
tank. The tissuemat is then extracted 
with Xylene, and the regular process is 
continued, using a series of solutions of 
alcohol. When the dyeing is completed, 
and the strip is again in Xylene, it is re- 
moved from the tank, and a second piece 
of Mylar film is placed on top of the 
strip, using a mounting medium Longer 
strips can be used with automat photo- 
graphic developing equipment 

Projection or examination under the 
microscope is facilitated, since ordinary 
35mm film-handling equipment can be 
used to bring successive sections into reg- 
ister. Copies may readily be made with 
ordinary motion-picture equipment. 

VANNEVAR BusH 
Carnegic Institution of Washington, 
Washington, DA 
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Elemental Sulfur Dust, 
a Nutrient for Lemon Leaves 


Certain citrus growers in California 
have observed that they were able to 
pack more first-grade fruit from citrus 
trees that had been dusted with elemen- 
tal sulfur dust than from nondusted trees. 
Losses due to injured peels of fruit un- 
protected from the sun's direct rays were 
to be expected, but these were « onsidered 
negligible when they were compared with 
the increase in first-grade fruit obtained 
It is not known how sulfur dust improved 
the grade of fruit or what unobserved 
physiological effects sulfur had. It be- 
came apparent to one of us, however, 
while he was assisting in the preparation 
of “Standard Values in Nutrition and 
Metabolism” ] 
applied to foliage of higher plants has 


that elemental sulfur 


not been demonstrated to penetrate the 
foliage and to enter into the anaboli 


processes therein 
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Vaporization of elemental sulfur has 
been reported (2 


mental $* 


, and vapors from ele- 


dust have been shown to 
penetrate the peel of lemon fruit (3 

S* dust, as well as H,S 5*O,, and 
H,S*°O,, has been shown to penetrate 
the peel of lemons and to produce S*°- 
labeled Fried (5) has 


shown, also, that S*°O, gas enters the in- 


proteins (4 
organic and the soluble and _ insoluble 
organic portions of the plant by absorp- 
tion in aerial parts. The present study 
6) was undertaken 
seemed possible that 


because it thus 


elemental sulfur 
dust used as an insecticidal and/or fun- 
gicidal agent might, under some condi- 
tions, in other ways benefit the plants to 
which it was applied. 

Sets of undusted leaves on adjoining 
twigs of “Y” 


shady side of a Eureka lemon tree were 


branches (Fig. |) on the 
covered with cellophane bags that had a 
single pinhole opening on the underside 
to permit the drainage of condensed 
moisture. These bags were tied tightly to 
the branches to prevent any sulfur dust 
from reaching them from the leaves on 
twigs of the other part of the “Y” 
were then dusted on 


which 
their upper and 
lower surfaces with elemental S*° dust, 
using a camel’s-hair brush. The dusted 
leaves were then covered with cellophane 
bags, which were also tied tightly to pre- 
vent loss and spread of the S** dust (Fig 
1). Leaves on another portion of the 
tree, not on “Y” 
bagged before S 


serve as controls. 


bran hes, were also 


dusting was done to 


Certain pairs of nondusted leaves on 
the “Y” branches with S 
were selected during the period between 
18 Aug. and 23 
Sept. for determination of the radioac- 
The 


remainder of the leaves in the experi- 


-dusted leaves 
date of treatment, on 
tivity in the soluble-sulfur fraction 
ment, which were harvested on 12 Oct 


1954, 


soap and water and a soft brush, rinsed 


were thoroughly scrubbed with 
in distilled water, and dried between cot- 
ton towels. The leaves were then macer- 
ated in a Waring Blendor with 200 ml 


of water, and the proteins were isolated 





Fig. 1. Covered untreated lemon leaves 
and covered S“-dusted leaves on a “Y” 
branch. 
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Table 1. Specific activity of sulfur and protein constituents of S*-dusted and nondusted 


lemon leaves 


Protein 
in fresh 
leaf (% 


Constituent 


in ash (% 


Spec ific 
activity 


Specific 
activity 
of BaSO, 


counts/ sec me 


Sulfur in 
protein, of protein 


counts/ sec mg 


S*-dusted “Y” leaves 


Acid-soluble protein 3 
Alkali-soluble protein 0. 


Nondusted “Y” leaves 


2.553 
0.094 


Acid-soluble protein 
Alkali-soluble protein 
Water extract 


Nondusted leaves 


Total ash 


. The 


sulfur in the dry pfotein and in the water- 


by the method of Sinclair ez al. (7 


soluble materials was isolated as BaSO, 
methods (8 


out at less than 2 mg/cm*® on aluminum 


by standard was plated 
planchets, was weighed on a microbal- 
ance to | we, and was counted in a flow 
counter. A portion of the isolated proteins 
was collected on filter paper, and the 
S-impregnated paper was counted. The 
counting data have been fully corrected 


to absolute values. 


It can be seen in Table 1 that both the 
acid-soluble and the alkali-soluble pro- 
teins of the leaves dusted with S*5-labeled 
elemental sulfur dust became radioactive 
and showed a high specific activity in the 
3aS"°O, obtained from them. The ele- 
mental sulfur not only penetrated the 
leaf but also entered the metabolic stream 
and was synthesized into protein. There 
is a remote possibility, however, that the 
sulfur dust was not entirely removed from 
the leaf in the scrubbing or that traces of 
radioactive H,S*°O, known to be pro- 
duced by the action of the atmosphere 
on elemental sulfur (9) may have pene- 
trated the leaf in the washing process. 

On the other hand, the presence of 
S in the 


branches of the “Y” that were covered 


nondusted leaves on the 
with cellophane bags prior to the sulfur 
dusting of the leaves on the other side 
of the “Y” 
going criticisms. If such nondusted leaves 
contained S 


would not be open to the fore- 


compounds, although no 
S* came in contact with their surfaces, 
then such S*° as they contained would 
have had to be transported from leaves 
dusted with S and if the proteins of 
such leaves contained radioactive sulfur, 
the S** must have been transported from 
the treated leaves while both sets of 
leaves were on the tree and before syn- 
thesis into protein could take place. 
The results of analyses show that the 
specific activity of the sulfur in the pro- 
tein of these leaves was very low or 
negligible; but the BaSO, obtained from 
the protein ash showed a significant spe- 


cific activity (Table 1). The low specific 


0.0017 0.162 9.909 
1.4903 2.847 1.678 
0.2780 0.009 2.107 
0.9358 0.007 0.331 
0.1096 0.823 
0.1449 0.025 


activity of the isolated protein probably 
resulted from absorption of the weak 
B-particles by the filter paper on which 
it was counted, But 3aSO, 
from the protein was radioactive, it may 


since the 


be concluded that elemental sulfur may 
act as a source of sulfur for the nutrition 
of higher plants. 

Water extracts of nondusted leaves on 
the “Y” sulfur pre- 
cipitable as BaSO, having more than 10 
times the specific activity of the BaSO, 
from water extracts of the whole ash of 


branch contained 


leaves on this tree but far removed from 
the site of The 
activity of the 


sulfur-treated leaves. 


relatively high specific 
BaSO, from water extracts of leaves on 
the nondusted sides of the “Y” suggests 
that sulfur is transported from the site 
of the sulfur-dust to other locations in 
the plant as inorganic SO, and as such 
is available for nutrition of the tree. 
F. M. Turrewi 
J. R. Weper 
Department of Plant Biochemistry, 
University of California Citrus 
Experiment Station, Riverside 
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Arterial Synthesis of Cholesterol 
in vitro from Labeled Acetate 


Various studies, with isotopes, of the 
synthesis of cholesterol by living tissues 
have shown that the liver is a principal 
site of synthesis (7), but that almost all 
tissues possess the ability to some extent 

2). Recent work with tissue homoge- 
nates indicates that the synthesis of chol- 
esterol does not require the intact cell 

3, 4). The present was 
undertaken to study cholesterol synthesis 


investigation 


in vitro from C"*-labeled acetate by aorta 
minces. 

The aortas of male and female Broad- 
Breasted Bronze turkeys, approximately 
7 mo old, were used. Hog aortas were 
also used in some preliminary experi- 
ments. The excised aortas were ground 
approximately 1 min in a Micro Model 
Latapie Grinder. From 2 to 4 g (average, 
3 g) of moist tissue was ground with 50 
ml of the buffer developed by Bucher 
et al. (3,5 

Various 


concentrations of C'!4- 


Car- 
boxy! labeled sodium acetate were 
added to the tissue minces. Controls 


buffer plus radioactive acetate, and buf- 
fer plus aorta) were treated in the same 
way as the samples. In three experi- 


All sam- 


ments, slices of aorta were used 


37°C for 24 hr 
After incubation the cholesterol was ex- 


ples were incubated at 


tracted and precipitated as the digitonide 
by the method of Siperstein et al. (6 

The precipitates were thoroughly washed 
to remove all unused radioactive acetate. 
Counts were made by placing the filter 
paper carrying the dried cholesteryl digi- 
between two metal plates, the 
upper one having a hole slightly smaller 
than the of the paper. The 
plates were always placed at the same 


diameter 


distance from the window of the Geiger- 
Miiller counter. 

The data in Table | indicate that C"- 
labeled sodium acetate can be converted 
into cholesterol by minced turkey aorta, 
of the radio- 
active acetate was recovered in the form 


for a significant fraction 
of cholesteryl digitonide. The amount 
of cholesterol synthesized-—as expressed 
in terms of the weight of the digitonide, 
the total counts per minute, and the 
counts per minute, per milligram of car- 
bon—varied directly with the weight of 
aorta and with the concentration of ace- 
tate added. The percentage conversion 
counts per minute of digitonide as a 
percentage of total counts per minute of 
acetate added ), however, varied inversely 
with the amount of acetate, especially in 


the lower ranges of acetate concentration 


Table 1. Cholesterol synthesis from C*-labeled acetate by turkey aorta minces (experi- 
ments 1 to 16) and slices (experiments 17 to 19). The average weight of aorta minces 
was 3 g; of slices, 3.3 g. Samples were counted 10 min 
Concn. of Recovered cholesterol* Percentage “New 
radioactive of total cholesterol 
Expt Sex acetate — . 10 counts synthesized 
added Digitonide counts/min permin from acetate 
(umok hin me C converted ug 
l F 20 8.8 14.6 0.19 0.95 
2 F 15 6.6 11.5 0.12 0.46 
} F 10 1.8 12.0 0.18 0.46 
+ F 8 5.1 10.6 0.20 0.41 
5 F 6 1.8 11.4 0.28 0.43 
6 F } y Pe 7.4 0.40 0.41 
7 F 2 7.2 7.7 0.84 0.43 
8 F ] +.8 8.8 1.29 0.33 
9 F 0.8 +.4 8.0 1.32 0.27 
10 F 0.6 5.5 5.1 1.42 0.22 
11 F 0.4 7.3 3.4 0.18 0.08 
12 F 0.2 6.3 3.2 03 1.55 
13 M 0.08 5.0 2.2 1.36 0.09 
14 Mi 0.06 5.8 2.4 7.07 0.11 
15 M 0.04 +.8 0.8 2.74 0.03 
16 M 0.02 0.53 $.5 5.66 0.02 
17 M 0.6 4.4 6.4 1.41 0.21 
18 M 0.4 3.1 9.0 2.11 0.22 
19 M 0.2 0.90 2.1 0.29 0.02 
1-16 ave. 3.06 > | 5.8 0.31 0.23 
17-19 ave M 0.4 2.8 6.7 1.43 0.15 
10-12 ave F 0.4 6.4 2.6 3.63 0.38 
Controls 0.04 0.3 
Controls 0.40 0.4 
Controls 1.00 0.3 
Controls 0.00 5.5 ave. 
Standard 1.00 +.4 
Standard 1.00 4.4 
*1 umole acetate = 2051 x 10 disintegrations/min 
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Apparently the efficiency of conversion 
of acetate to cholesterol increased as the 
With 
a few exceptions, the amount of “new” 


concentration of acetate decreased 


cholesterol synthesized from acetate de- 
creased as the amount of acetate added 
decreased. 

The ability of the aorta to synthesize 
cholesterol without any added acetate 


that from 


18, precursors in the tissue 
itself—is obvious from the fact that prac- 
tically the same amount of cholesteryl 


digitonide was obtained from the tissue 
to which acetate was added as was ob- 


tained from 


the tissue (controls) not 
containing added acetate. The aorta of 
the hog is evidently more active than 
that of the turkey in the synthesis of 


cholesterol, for 26 to 34 mg of digitonide 
was obtained with the former, and only 
5 to 6 mg from approximately the same 
weight of turkey aorta. Since only a very 
small amount of precipitate was obtained 
from the control samples without aorta, 
the cholesterol resulted from the meta- 
bolic No claim for 
the synthesis of cholesterol in the absence 


activity of the tissue 


of living cells can be made, because the 
tissue mince was not shown conclusively 
to be free from intact cells 

Mincing the tissue evidently increases 
the metabolic activity, for the amount of 
cholesterol obtained—in terms of either 
weight of precipitate or percentage con- 


of 


version acetate—was considerably 
greater with the minced tissue than it 
was with the slices 

The results of this study verify earlier 
investigations that implicated the aorta 
in the synthesis of cholesterol (2, 6). The 
conversion of C'*-labeled acetate into 
cholesterol by aorta mince ranged from 
| to 69 percent of that produced by liver 


homogenates from the same amounts of 
acetate (3-5 Although the aorta ap- 
pears to be less active than the liver in 
cholesterol synthesis, it may nevertheless 
be an important factor in the develop- 
ment of atherosclerosis 

Nancy F, Eistey* 
H 


De partment of {ericultural and 


Biologic al Che mistry, Py nnsylvania 


CORDON PRITHAM 


State University, University Park 
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Effects of Plant-Growth- 
Regulating Substances on 
Control of Erwinia 
amylovora by Streptomycin 
and Terramycin 

A recent report of ours (/) demon- 
strated the value of the addition of in- 
dole-3-acetic acid to an antibiotic spray 
formulation for the control of fireblight 
causal agent, Erwinia amylovora) in 
potted l-yr-old apple trees 
than 


var. Jona- 


The presence of 100 ppm of indole-3- 
acetic acid in the antibiotic spray formu- 
lation that contained 250 ppm each of 
streptomycin and terramycin and | per- 
cent each of methyl cellosolve and Car- 
bowax 4000 increased control markedly 
in apple shoots inoculated subepider- 
mally 24 hr after application of the 
spray. 

Experiments were continued to deter- 
mine whether this phenomenon was pe- 
culiar to indole-3-acetic acid. Figure 1 
suggests that ethyl indole-3-acetate is 
equally as effective as indole-3-acetic 
acid; in companion experiments this high 
degree of effectiveness was obtained with 
ethyl indole-3-acetate at 50 ppm. 

Furthermore the current report pre- 
sents information which indicates that 
this property of increasing the efficacy of 
antibiotics is not unique to indigenous 
substances but also appears to be a func- 
tion of a diverse group of nonindigenous 
substances that possess plant-growth- 
regulating properties. 

One or more members of the known 


1 t ' “ 
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Fig. 1. Effect of indigenous growth-regu- 
lating substances (indole-3-acetic acid and 
indole-3-acetate) on control of E. amylo- 
vora by antibiotics (250 ppm of strepto- 
mycin and 250 ppm of terramycin) and 
penetrants (1 percent each of methyl cel- 
losolve and Carbowax 4000). Antibiotics + 
penetrants + indole-3-acetic acid 100 
ppm) = 0. Antibiotic + penetrants + ethyl 
indole-3-acetate (100 ppm) = 0. 
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Fig. 2. Effect of indigenous and nonin- 
digenous growth-regulating substances on 
control of E. amylovora by antibiotics (318 
ppm of streptomycin and 32 ppm of terra- 
mycin) and penetrants (1 percent each 
of methyl cellosolve and Carbowax 4000). 
Control, no treatment; A, antibiotics; 
A+JA, antibiotics + indole-3-acetic acid 
(100 ppm); A+WNA, antibiotics + naph- 
thyl acetamide (20 ppm); A+P, anti- 
biotics + penetrants; A + JAE, antibiotics + 
ethyl indole-3-acetate (50 ppm); A+ 
NA+ P, antibiotics + naphthyl acetamide 
(20 ppm) + penetrants. 


nonindigenous groups of growth-regulat- 
ing substances were tested. Included were 
a-naphthaleneacetic acid, naphthyl aceta- 
mide, B-naphthoxyacetic acid, p-chloro- 
phenoxyacetic acid, 2,4,5-trichlorophen- 
oxypropionic acid, 2,3,5-triiodobenzoic 
acid, a-cyano-}-2,4-dichlorophenylacrylic 
acid, maleic hydrazide, p-chloropheny! 
tetradecyl ether, 2,4-dichloropheny! tet- 
radecyl ether, N-m-tolyl phthalamic acid, 
and 2,2-dichloropropionic acid. 

Most of the afore-mentioned materials 
demonstrated activity similar to that ob- 
tained with indole-3-acetic acid and its 
ethyl ester. However, the necessity for 
high concentrations, and/or the phyto- 
toxicity that was encountered in some in- 
stances limits the practicability of a num- 
ber of these materials as adjuvants in an- 
tibiotic spray formulations for the control 
of E. amylovora in apples. 

Perhaps one of the most promising 
nonindigenous materials evaluated in ex- 
periments to control E. amylovora with 
antibiotic sprays was naphthyl acet- 
amide. This is illustrated graphically in 
Fig. 2. 

Naphthyl acetamide is effective at a 
lower concentration than either indole-3- 
acetic acid or ethyl indole-3-acetate. Fur- 
ther, foliage-modification effects on ap- 
ples are less pronounced with naphthyl 
acetamide at a concentration of 20 ppm 
than they are with indole-3-acetic acid 
and ethyl indole-3-acetate at 100 and 50 
ppm, respectively. 





The value of methyl cellosolve and 
Carbowax 4000 in increasing disease con- 
trol is well demonstrated in this experi- 
ment, as it was in previous investiga- 
tions (2 

In an effort to elucidate the mecha- 
nism(s) by which growth-regulating sub- 
stances increase the disease-control prop- 
erties of antibiotics, in vitro studies on 
both solid and liquid media were made. 
Using the agar diffusion-filter-paper-disk- 
technique, we found no enlargement of 
the zone of inhibition when the plant- 
growth-regulating substances were added 
to the antibiotic solutions. Furthermore, 
with the standard tube-dilution-tech- 
nique, it was impossible to decrease the 
minimum inhibitory concentration of the 
antibiotic by the addition of plant- 
growth regulators. 

From these results it has been con- 
cluded, tentatively, that the enhanced 
disease control is not the result of an 
effect of growth-regulating substance on 
the pathogen per se and, therefore, it 
reflects some host-plant reaction to the 
growth-regulating substance. 

Certain reported effects of auxins on 
plant tissues may provide some insight 
involved. Among 
increased water uptake 


into the mechanism(s 
these are (i 
3, 4) and (ii) increased permeability 
of cell membranes (5), both of which 
might facilitate the inward and internal 
movement of the antibiotic; and (iii) in- 
creased metabolic rate (aerobic respira- 
tion) (6), which may speed maturation 
of tissues. The significance of an increase 
in rate of maturation has been demon- 
strated in greenhouse and field experi- 
ments in which it has been observed re- 
peatedly that actively growing apple 
shoots are more susceptible to infection 
than are shoots that have terminated or 
reduced their vegetative activity. 
Experimentation to determine the ex- 
act nature of the enhanced disease con- 
trol obtained with antibiotic and plant- 
growth-regulator combinations is still in 


—— D. D. Hempuini 
R. N. GoopMAn 

Department of Horticulture, 

University of Missouri, Columbia 
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The Proteins. Chemistry, biological ac- 
tivity, and methods. vol. II, pt. B. Hans 
Neurath and Kenneth Bailey, Eds. 
Academic Press, New York, 1954. ix + 
634 pp. Illus. + plates. $16.50. 


Volume IIB of The Proteins concludes 
a treatise already indispensable to the 
protein chemist. It contains six chapters 
by seven American and British contribu- 
tors including both editors. Whereas vol- 
ume I covered general reactions and 
properties, and IIA specific group pro- 
teins, IIB is more concerned with mo- 
lecular biology and biosynthesis. Plasma, 
muscle, and fibrous proteins are consid- 
ered, with emphasis on structure and 
function. Amid heated controversy, great 
progress has resulted from recent study 
of muscle biochemistry, protein biosyn- 
thesis, and the polypeptide configura- 
tions of structural proteins. It is, fortu- 
nate that such experienced investigators 
were chosen ‘*o evaluate the current 
status of these problems. 

The book begins with a chapter on 
“interstitial” proteins by W. L. Hughes 
that is admittedly developed around the 
author’s own interests, Despite the fail- 
ure to include some significant new work, 
the article is a fine source of information 
on purified plasma proteins. W. C. Boyd 
follows with a thorough, coherent de- 
scription of the proteins of immune reac- 
tions that is notable for its impartiality. 
Although research on antibody formation 
is omitted, the subject is later summar- 
ized by H. Tarver. J. C. Kendrew re- 
views fibrous proteins in an article replete 
with fine photographs and remarkable 
for lucid analysis of the theoretical struc- 
tures proposed for keratins. 

In an excellent introduction to a con- 
fused field, Bailey*critically, yet objec- 
tively, discusses muscle proteins from a 
historical viewpoint and with emphasis 
on structure and function. N. M. Green 
and Neurath review proteolytic enzymes 

particularly their action on proteins 
and the effects of inhibitors. The percep- 
tive analysis of enzyme kinetics and of 
zymogen “transformations is noteworthy. 
Tarver concludes the volume with a de- 
tailed but well-balanced interpretation 
of studies on peptide, and protein syn- 
thesis and protein turnover. 

Most authors cite many late references, 
and there is an excellent subject and 
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author index for volumes IIA and IIB. 
In a treatise destined to become the 
standard reference work on proteins, this 
volume is outstanding for topical interest, 
homogeneity and balance in treatment, 
authoritative interpretation, and good 
style. 

Frank W. PutNAM 
Department of Biochemistry and 
Argonne Cancer Research Hospital, 
University of Chicago 


Strength and Resistance of Metals. John 
M. Lessells. Wiley, New York; Chap- 
man & Hall, London, 1954. xiv + 450 


pp. Illus. $10. 


This book is intended, primarily, to 
provide the undergraduate 


and graduate student of machine design 


advanced 


with information on the behavior of 
metals under stress. It is apparent that 
the choice of subject matter and the 
method of presentation have been dic- 
tated by the considerable practical engi- 
neering experience of the author, since 
the emphasis is on the factors that are 
most frequently encountered as the cause 
of service failure of machine elements 
and structural members. Although oc- 
casional reference is made to elements 
of physical metallurgy, the interpreta- 
tion of mechanical behavior of metals is 
presented largely from the viewpoint of 
classical mechanics or applied elasticity 
Most of the discussion centers on the 
behavior of steel, but referenc e is also 
made to light metals, heat-resisting 
alloys, and so forth, when the behavior 
of these metals differs greatly from that 
of steel. 

Topics considered include the tension 
test and the mechanism of overstrain, 
in the first two chapters, Considerable 
attention is given to details of test equip- 
ment and to definitions of terms of engi- 


neering importance, such as elastic limit 


and proportional limit. Hysteresis effects 
and residual stresses are briefly reviewed 
in their relation to overstrain. In the first 
two chapters and throughout the book, 
great care is taken to point out the fac- 
tors that are likely to be of importance 
to the design engineer. 

The behavior of metals at elevated 
ternperatures is discussed briefly in Chap- 


ter 3. Methods for utilizing, in design, 
the results of short-time tensile, stress 
rupture, and creep tests are also re- 
viewed. 

Chapter 4, on the subject of hardness 
testing, includes a discussion of the 
Meyer hardness analysis as well as a 
description of the more conventional 
techniques. 

The subject of resistance to impact 
loading is considered in Chapter 5, and 
some discussion of the low temperature 
embrittlement effect is given from the 
viewpoint of its importance in engineer- 
ing design. 

Failure of metals by fatigue is pre- 
sented in considerable detail in Chapters 
6-8. The influence of such factors as 
temperature, size, surface condition, re- 
sidual stress, and numerous other vari- 
ables on fatigue strength is covered, and 
many examples taken from actual serv- 
ice failures are included. 

Chapters 9 and 10 are devoted to the 
subjects of strain hysteresis and mechani- 
cal wear, respectively. The more im- 
portant theories of strength, working 
stresses, and choice of safety factors are 
presented in the final chapter. Tables of 
the properties of metals and alloys in 
common use are included. 

Throughout the text are many illustra- 
tive problems; additional problems deal- 
ing with the subject matter of each chap- 
ter are at the end of the book. 

Those who are interested primarily in 
the reasons why particular metals be- 
have as they do are unlikely to be satis- 
fied with the treatment given. The prac- 
ticing engineer and designer should find 
this a valuable reference. The author is 
to be commended for gathering into a 
single volume detailed information on a 
number of topics of great practical im- 
portance, which formerly was dispersed 
throughout the technical literature. 

G. M. Srnciar 
Department of Theoretical and Applied 
Mechanics, College of Engineering, 
University of Illinois 


Isotope Geology. Kalervo Rankama. Mc- 
Graw-Hill, New York; 
Press, London, 1955. xvi+535 pp 


Illus. $12. 


Pergamon 


Kalervo Rankama has coined the name 
“Tsotope Geology” to express his ideas 
on the bearing of the nuclides on geology 
and their possible application to problems 
of geology. The book is divided into two 
parts: part I, “Physics and chemistry of 
nuclides,” using some 148 pages, and part 
II, “Natural science of nuclides,” with 
277 pages. A bibliography uses 44 pages, 
with a name index of 7 pages. The sub- 
ject index is very complete and uses 46 
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pages. Numerous equations are skillfully 


placed as needed in the text. It is not 
easy reading because of the complete 
documentation; although this documen- 
tation slows the reading, it adds to the 
book’s value. 

It may surprise some geologists to real- 
ize that Nier and Gulbransen applied 
mass spectrometry in 1939 when they 
determined the 12C/13C ratio in various 
geologic materials. Their use of isotopes 
in geologic investigations opened up an 
entirely unrecognized area of geology. 
Unfortunately only a few geologists have 
been watching the developmént of this 
most valuable and interesting field of 
research, and I have heard many com- 
ments on why physicists and chemists are 
determining the geologic age of this or 
that or the temperature of fossil seas and 
the like. 

The 80 elements covered in part II 
clearly show the great possibilities of the 
use of isotopes as applied to geology. In 
some cases considerable use has been 
made of the isotopes with which most 
of us are familiar, as for example, helium 
in measuring geologic time; heavy water; 
carbon-14; the isotopes of lead and their 
geologic implications, and several other 
elements. But how many geologists have 
considered the possibilities of using xenon 
with its nine stable isotopes; 1*4Xe, !2°Xe, 
128XNe, 129Xe, 130Xe, 131Xe, 132Xe. 1 'Xe, 
and '*Xe, or any of the artificially pro- 
duced radioisotopes with mass numbers 
125, 127, 131, 133, 135, 137, 138, 139, 
140, 141, 143, 144, and 145? 

Xenon can be used to measure the age 
of uranium minerals. The xenon method 
can be used to measure the age of the 
elements and gives 7.5 x 10° years as an 
approximate age for them. Of course, 
lead has been used extensively in deter- 
mining the age of the earth, and it can 
also be used to correlate igneous rocks. 
Maybe we could use praseodymium iso- 
tope; if it gives a natural alpha activity 
and if it is radioactive, its half-life must 
be longer than 4 x 10'® years. The cover- 
age in this book is surprising. 

E. Wiitarp Berry 
Department of Geology, Duke University 


Vitamins and Hormones. Advances in 
research and applications. vol. XII. 
Robert S. Harris, G. F. Marrian, and 
Kenneth V. Thimann, Eds. Academic 
Press, New York, 1954. xi+305 pp. 
Illus. $7.50. 


In the 12th volume of Vitamins and 
Hormones, only a limited number of top- 
ics, such as vitamin B,,, vitamin A, the 
estrogens and related substances in plants 
and their effects on domestic fowls, and 
disturbances in nutrition related to liver 
disease in man are included. Of partic- 
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ular interest is the inclusion of the chap- 
ter on light regulation of hormone secre- 
tion. Although this volume should be 
considered essential and useful to all 
who are interested in recent advances in 
the vitamins and hormones, the following 
comments seem to be pertinent. 

The limitation of the topic under dis- 
cussion is undoubtedly motivated by the 
desire of the editors to exclude certain 
newer developments that have not 
“reached a stage at which they can be 
profitably reviewed in a comprehensive 
and critical manner.” For example, al- 
though the chemistry of vitamin B,. was 
brought up to date, the recent studies on 
physiological aspects of this nutrient, 
such as its mechanism of absorption or 


ts indicated uses, were omitted. The 
chapters on “The intestinal synthesis of 
vitamins in the ruminant” and “Disturb- 
ances in nutrition relating to liver disease 
in man” are clear and brief. In the former 
chapter some readers might find it more 
rewarding if additional information on 
the various hypotheses regarding the 
mechanism of synthesis were included. 
Bacon F. Cuow 
Department of Biochemistry, 
School of Hygiene and Public Health, 
Johns Hopkins University 


General Chemistry. W. Norton Jones, Jr. 
Blakiston, New York, 1954 (Orde1 
from McGraw-Hill, New York). xii 
907 pp. Illus. $6.50, 


Here is a book that is different. Many 
teachers will want to have a desk copy 
they should, because they will profit 
either by adopting it or by absorbing 
some good ideas from it as a reference 
book. 

The arrangement of topics is a radical 
change from the classical sequence. 
Atomic structure is presented early with 
a very complete treatment of periodic 
and structural relationships. Sodium is 
the first element discussed, then follow 
“Some chemical relationships of mass 


and energy,” “Gases,” “Chlorine,” “Liq- 
uids,” “Magnesium,” “Solids,” ‘“Alumi- 
num,” “Solutions,” and so forth, on to 


the “Inert gases” as Chapter 41 (the 


last). Hydrogen is discussed in Chapter 





). 





23, and oxygen in Chapter 2 

The treatment of each topic is modern 
and quite complete. The level certainly 
is pitched to classes of better students, 
even though the author says in the first 
the text 
is intended for use by students of first- 


sentence of the preface, 


year chemistry and is suitable for use by 
groups composed both of students who 
have had high school chemistry courses 
and those who have not.” 

The sequence of topics may be quite 
teachable. I cannot pass judgment on this 





point; usually the verity of this assump- 
tion is affirmed only by classroom use. 

In general the writing is clear, the 
format is good, and the exercises and 
collateral readings are adequate. The 
only weakness that might be pinpointed 
is the lack of good illustrations at the 
beginning of the book—Chapters 1, 2, 
and 3. 

ALFRED B. GARRETT 

Chemistry Department, 
Ohio State University 


Perspectives and Horizons in Microbiol- 
ogy. A symposium. Selman A. Waks- 
man, Ed. Rutgers Univ. Press, New 
Brunswick, N.J., 1955. x+220 pp. 
Illus. + plates. $3.50. 


In the 1930's the complaint was some- 
times heard that those who studied bac- 
teria were more interested in finding out 
what bacteria do than in knowing what 
they are. That the interests of bacteriolo- 
gists have changed, and that microorgan- 
isms are now major objects of funda- 
mental biological and biochemical study 
are facts that are amply illustrated by 
this publication 

The book contains the papers pre- 
sented in a symposium held in connec- 
tion with the dedication, in June 1954, 
of the Institute of Microbiology of Rut- 
gers University. The far from modest 
title appears less pretentious when one 
learns that the authors of the 13 papers 
include some of the most brilliant minds 
in microbiology. The distinguished con- 
B. Van Niel (the mi- 
crobe as a whole), A. Lwoff 


pects of metapoietic 


tributors are ( 
some as- 
integrations), J. 
Lederberg 
B. D. Davis (nutritional and enzymati 
studies on microbial mutants), H. A. 
Barker (progress and problems in bac- 
terial metabolism), J. W. Foster 
W. W. Umbreit 
metabolic pathways), P. Wilson 


genetics and microbiology 


molds 
as metabolic models 
path- 
ways in biological nitrogen fixation), D. 
H. Peterson 
transformations ) , M. 


mi roorganisms and steroid 
Heidelberger 
some unsolved problems in immunol- 
ogy), F. L. Horsfall, Jr. 
virus reproduction by 

stances), H. Eagle 


inhibition of 
chemical sub- 
challenging prob- 
lems in antibiotic research), and R. L. 
Starkey (microorganisms and plant life 
An appendix contains addresses by L. W. 
Jones, S. A. Waksman, and A. J. Kluy- 
ver [see The Scientific Monthly 79, 353 
1954 oa 

As must be unavoidable in a sympo- 
sium so broad in scope, the individual 
contributions vary greatly in the charac- 
ter of the subject matter treated as well 
as in style and method of presentation. 
For these reasons there is a notable lack 
of coherence in spite of an attempt to 
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arrange the papers in logical sequence. 

For its relatively small size, the book is 

remarkably informative and provides a 

stimulating and refreshing approach to 

a variety of problems of current interest. 
ALAN W. BERNHEIMER 

Department of Microbiology, 

New York University 

College of Medicine 


Psychological Statistics. Quinn McNe- 
mar. Wiley, New York; Chapman & 
Hall, London, ed. 2, 1955. vii +408 
pp. Illus. $6. 

Quinn McNemar presents in_ this 
second edition of Psychological Statistics 
a revision of his widely used book which 
was first published in 1949. This edition, 
like the previous one, discusses the statis- 
tical techniques most frequently used in 
psychological research but stresses to a 
greater extent the logic, assumptions, in- 
terpretations, and limitations of various 
statistical procedures rather than routine 
computational drills. This emphasis 
upon the rationale of statistical proce- 
dures provides the student with a better 
understanding of the value of statistical 
techniques in research design and the 
treatment of data, 

New material in this revised edition 
includes an expression of the treatment 
of statistical inference and the logic of 
hypothesis testing, which is now devel- 
oped by means of the binomial distribu- 
tion and use of some of the Neyman- 
Pearson principles. Also added is a 
discussion of the analysis of variance as 
an approach to hypothesis testing. 

Of the 19 chapters, five are devoted 
to correlational analysis, including a 
chapter comparing correlated and inde- 
pendent variabilities, and three chapters 
are concerned with the analysis of vari- 
ance 

The book is concise without loss of 
clarity and offers both introductory and 
advanced students a valuable textbook. 

Georce F. J. LEHNER 

Department ef Psychology, 

University of California, Los Angeles 


Hypertension: Humoral and Neurogenic 
Factors. Ciba Foundation Symposium 
G. E. W. Wolstenholme and Margaret 
P. Cameron, Eds. Little, Brown, Bos- 
ton, 1954. xiv + 294 pp. Illus. + plate. 
$6.75. 


This small volume very capably sum- 
marizes most of the past 20 years of 
active research in hypertension, largely 
from the experimental aspect. The for- 
mal discussions add little new informa- 
tion, as indeed is proper; but the in- 
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formal “back-and-forths” that follow 
these are of consuming interest. Here 
and there one or another participant 
in the discussion seems perhaps to stretch 
his comments beyond his experience; but 
the result is stimulating rather than mis- 
leading. The volume is unhesitatingly 
recommended to all interests 
range into the area of hypertension ot 
vascular 


w he yse 


function, clinical or experi- 
mental. 

The book is not only exemplary in it- 
self but is also a model of editing. Too 
often the record of conferences such as 
this is unintelligible or so esoteric as to 
be noninformative. This one is certainly 
not. To what extent this reflects the 
chairman’s evidently thoughtful conduct 
of the meeting on one hand and the edi- 
tors’ skill on the other is not apparent; 
both contribute to the general level of 
excellence. However, the chairman, G 
W. Pickering, particularly is to be 
praised for the skillful summary that 
constitutes his closing remarks. From 
this aspect, the book should be studied, 
not only for its content, but also for its 
arrangement 


A. C. Corcoran 
Research Division, Cleveland Clinic 


New Books 


Principles of Animal Virology. F. M 
Burnet. Academic Press, New York, 1955 
+86 pp. $10. 

Genetics and Metabolism. Robert P 
Wagner and Herschel K. Mitchell. Wiley, 
New York; Chapman & Hall, London, 
1955. 444 pp. $7.50 

Modern Physics. John C. Slater. Mc- 
Graw-Hill, New York—London, 1955. 322 
pp. $5.50 

Materials for Nuclear Power Reactors. 
Pilot Books, No. 7. Henry H. Hausner and 
Stanley B. Roboff. Reinhold, New York 
1955. 224 pp. $3.50 

This World of Ours. Abram Glaset 
Philosophical Library, New York, 1955 
193 pp. $5. 

Quantum Theory of Solids. Interna- 
tional Ser. of Monogr. on Physics. R. E 
Peierls. Oxford Univ. Press, New York 
London, 1955. 229 pp. $4.80. 

The Mask of Sanity. An attempt to 
clarify some issues about the so-called 
psychopathic personality. Hervey Cleckley 
Mosby, St. Louis, ed. 3, 1955. 596 pp 
$9.50. 

Proceedings of the International Con- 
ference of Theoretical Physics. Kyoto and 
Tokyo, September, 1953. Science Council 
of Japan, Ueno Park, 1954. 942 pp. $10 

Principles of Mathematics. C. B. Allen- 
doerfer and C. O. Oakley. McGraw-Hill, 
New York—London, 1955. 448 pp. $5. 

The Underwater Naturalist. Pierre de 
Latil. Trans. by Edward Fitzgerald 
Houghton, Mifflin, Boston, 1955. 275 pp 
$3.50. 

Estudos Sobre os Virus Coxsackie. Paulo 
de Goes. Universidade do Brasil, Rio de 
Janeiro. 1954. 271 pp. 


Miscellaneous Publications 


Inquiries concerning these publications should 
be addressed, not to Science, but to the publisher 


or agency sponsoring the publication.) 


Free World Trade Controls for 
Peace. Foreign Operations Administra- 
tion, Washington, D.C. 17 pp 

Abstracts of Technical Studies in Art 
and Archaeology, 1943-1952. Occasional 
Papers, vol. 2, No. 2. Compiled by Ruther- 
ford J. Gettens and Bertha M. Usilton. 
Freer Gallery of Art, Washington, 1955 
408 pp 

Supplement to Chasen (1940), a Hand- 
list of Malaysian Mammals. Containing a 
generic synonymy and a complete index. J 
R. Ellerman and T. C. S. Morrison-Scott. 
British Museum (Natural History), Lon- 
don, 1955. £1 10s. 

Annuai Report of the Librarian of Con- 
gress for the Fiscal Year Ending June 30, 
1954. Library of Congress, Washington, 
1955. 178 pp 

Carte des sols et de la vegetation du 
Congo belge et du Ruanda-Urundi. pt. 3, 
Vallee de la Ruzizi. L’Institut National 
pour l’Etude Agronomique du Congo 
Belge, Brussels, 1955. F. 100 

Union Miniere du Haut-Katanga. 
Monogr. 1954. M. Weissenbruch, Ltd., 
Brussels, 1955. 154 pp 

Gaps in the Existing Specialized Inter- 
national Bibliographies. Paule Salvan 
United Nations Educational, Scientific 
and Cultural Organization, Paris, 1955 
67 pp 

A Reappraisal of the Fremont Culture 
with a Summary of the Archacology of 
the Northern Periphery. No. 1. H. M 
Wormington. Denver Museum of Natural 
History, Denver, 1955. 200 pp. $3 

Annual Report Cornell Aeronautical 
Laboratory, Inc., 1954. The Laboratory 
Buffalo, N. Y. 12 pp 

The Structure, Composition, and 
Growth of Bone, 1930-1953. A bibliog- 
raphy. Compiled by Marjory C. Spencer 
and Katherine Uhler. Armed Forces Med- 
ical Library, Reference Div., 1955 (Order 
from Supt. of Documents, GPO, Wash- 
190 pp. $1 

Formulas for Computing Capacitance 
and Inductance. NBS Circular 544. Ches- 
ter Snow. U.S. Dept. of Commerce, Natl 
Bur. of Standards, Washington, 1955 

Order from Supt. of Documents, GPO, 
Washington 25). 69 pp. $0.40 

A New Species of Thrush from Angola. 
Fieldiana, Zoology, vol. 34, No. 31. Aus.- 
tin L. Rand. Chicago Natural History 
Museum, Chicago, 1955. 3 pp. $0.10 

Keystones of Good Internal Administra- 
tion. Misc. No. 20. Ellsworth Tompkins 
and Galen Jones. U.S. Dept. of Health, 
Education and Welfare, Washington, 
1955. (Order from Supt. of Documents, 
GPO, Washington). 24 pp. $0.15 

A Revision of the Psychodidae (Dip- 
tera) in America North of Mexico. Publ 
in entomology, vol. 10, No. 3. Larry W 
Quate. Univ. of California Press, Berkeley 
and Los Angeles, 1955. 170 pp. 

Some British Mites of Economic Im- 
portance. Economic Ser. No. 17. G. Owen 
Evans and E. Browning. British Museum 
(Natural History), London, 1955. 46 pp. 
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Scientific Meetings 


World Health Assembly— 
Malaria Eradication 


Scientific developments within the last 
decade have made possible a daring con- 
cept: that malaria can be eradicated 
from most areas of the world. It was my 
pleasure to serve on the U.S. delegation 
to the 8th World Health Assembly held 
in Mexico City, 10-27 May 1955, which 
carefully considered this possibility. 

Some 230 million persons who until 
recently lived in malarious areas are now 
protected from malaria. An estimated 
370 million persons in the world are still 
potentially exposed to this disease. Ex- 
perience shows that the cost of protec- 
tion varies from 11¢ to 45¢ per capita 
per year. We have learned within the 
last year that residual household spray- 
ing, if conducted over a 2- or 


-vear 
period, will result in the eradication of 
the parasite, even though the mosquito 
vector may persist. This assumes that 
the spraying is carried on systematically 
and that surveillance is continued, lest 
a small focus of the disease be over- 
looked or a new source of parasites im- 
ported. 

At the present time, each continent of 
the world has malaria-cleared areas, 
demonstrating beyond doubt that in al- 
most all areas this disease can be eradi- 
cated by residual spraying. In this hemi- 
sphere nation-wide malaria eradication 
programs are well advanced in Argen- 
tina, the British and French Guianas, the 
United States, and Venezuela. In Eu- 
rope, malaria has almost disappeared in 
Greece, Italy, Turkey, and Jugoslavia 
countries where malaria was a serious 
postwar problem. In Asia, eradication is 
reaching its final stages in Ceylon and 
Formosa, and large areas of Iran, Leb- 
anon, the Philippines, and Thailand are 
freed of the disease. 

In view of the technical feasibility of 
malaria eradication, it is disturbing to 
learn that in some areas several species 
of malaria-transmitting mosquitoes have 
developed a resistance to DDT. In no 
case has resistance developed in less than 
6 years. However, malaria-control proj- 
ects carried on in too small an area or 
without proper supervision may lead to 
further development of resistance in 
mosquitoes. 

It has been demonstrated that the in- 
ternational organizations are able to 
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stimulate national malaria-eradication 
campaigns and that governments are wil- 
ling to devote large sums of money for 
this purpose. For example, the World 
Health reports that it 


undertook a malaria-control program in 


Organization 


Formosa in 1952. It was able to enlist 
the assistance not only of the Govern- 
ment of Formosa but also of the United 
Nations International Children’s Fund 
and the United States Foreign Opera- 
tions Administration. Through the loan 
of only three WHO employees to the 
Government of Formosa, the campaign 
proceeded rapidly, at a pace exceeding 
even the most optimistic expectations. 
SJecause of the encouraging results, 
WHO and the Government of Formosa 
changed the objective of the control 
campaign to one of total eradication of 
the disease from the island. It is expected 
that by the end of 1955, malaria will be 
virtually eradicated, and in the next sev- 
eral years only surveillance will be re- 
quired. Since 1952, WHO has trained 


80 supervisors, 870 foremen and 3490 


operators, most of whom may be used 
for other types of activity when the 


major malaria is 


campaign against 
ended. 

It has been repeatedly shown that the 
economic benefits of malaria eradication 
far exceed the cost. Documented records 
show that following eradication, require- 
ments for hospital beds in a previously 
malarious area have dropped by as much 
as 90 percent. Other records show the 
several-fold increases in the value of ag- 
ricultural lands. in crop production, and 
in the rapid influx of settlers when the 
disease is eradicated. 

From the political standpoint, there is 
probably no endeavor that has more ap- 
peal than personal health, which is de- 
sired by all persons, be they peasants o 
princes. Malaria is a disease known to 
peasants and princes, and its alleviation 
is quickly appreciated. Government 
leaders quickly see the value of malaria- 
eradication programs and often give 
them full support. 

While the assembly was meeting in 
Mexico City, the Mexican Cabinet de- 
cided that Mexico would give full sup- 
port to eradicating malaria in that 
country. The estimated cost will be $20 
million. The needed funds will be ob- 
tained on loan and amortized over a 
period of years. 





The World Health Assembly debated 
a number of other issues of importance 
to the United States. It decided that the 
World Health Organization will partici- 


pate actively in the international program 
to develop the peaceful uses of atomic 
energy, and the assembly made provision 
in the WHO budget for this purpose. 

New amendments to the International 
Sanitary Regulations were adopted 
which will expedite travel and com- 
merce between nations. Quarantine bar- 
riers now believed to be unnecessary as 
the result of newer scientific information 
have been abolished. 

Owing to the continuing nonpayments 
by the U.S.S.R. and satellites of their as- 
sessed contributions, there was consider- 
able debate on the assessments of various 
countries. This debate led to a resolution 
that will lower the United States’ per- 
centage contribution to the organization 
in each of four successive years. 

I found that the privilege of serving 
again on the U.S. delegation to a World 
Health Assembly was a rewarding exper- 
ience. It provided opportunity for re- 
newed insight into the operations of th 
World Health Organization and also fo 
profitable discussions with other dele- 
gates from 74 member governments 
The delegates were, for the most part, 
the ministers or directors of health of 
their respet tive countries 

Harotp S. Dient 
Medical School, University of 
Minnesota, Minneapolis 


® The Oak Ridge Institute of Nuclear 
Studies will sponsor a conference on Rare 
Earths in Biochemical and Medical Re- 
search at Oak Ridge, Tenn., 28-29 Oct. 
A round-table session on the subject was 
} 


held at the recent annual meeting of the 


Federation of American Societies for 
Experimental Biology. The conference 
will emphasize chemical, pharmacologi- 
cal, and biochemical problems of th 
lanthanons and of yttrium, and _ their 
possible applications. The program is to 
be made up largely by atrangement, but 
contributed papers will be included 
when time permits. Titles and abstracts 
should reach G. C. Kyker, Medical Di- 
vision, Oak Ridge Institute of Nuclear 
Studies, P.O. Box 117, Oak Ridge, Tenn., 
before 15 Aug. 1955. 


® An International Conference of Medi- 
cal Librarians and Reference Librarians, 
will be held on 10 Sept. in Brussels, Bel- 
gium, at the University Hall under the 
auspices of the Ministry of Public Health, 
The meeting is organized in coordination 
with the International Congress of Li- 
braries and Document Centers which 
will take place immediately afterward 
from 11 to 18 Sept. 

All medical librarians are cordially in- 
vited to attend both the medical confer- 
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ence and the general congress. The fee 
for attendance is 300 Belgian francs. Fur- 
ther information may be obtained from 
Miss Ch. de Looze, Librarian, Oecuvre 
Nationale Belge de Défense contre la 
Tuberculose, 56, rue de la Concorde, 
Bruxelles. 


= The New York Academy of Medicine 
will hold its 28th annual graduate fort- 
night 10-21 Oct. on Problems of Aging. 
The program will consist of 20 evening 
lectures; 4 evening panel meetings; 6 
morning panel meetings; 19 afternoon 
hospital clinics; and a scientific exhibit. 
Five community educational and recrea- 
tional day centers for the aged will hold 
open house. Programs and registration 
cards may be obtained from Robert L. 
Craig, New York Academy of Medicine, 
2 E. 103 St., New York 29. 


® The 10th annual meeting of the Inter- 
national Northwest Conference on Dis- 
eases in Nature Communicable to Man 
will be held 29-31 Aug. on the campus 
of the University of Idaho, Moscow, 
under the sponsorship of the Idaho State 
Department of Health. Subjects to be 
discussed informally will include polio- 
myelitis in the Northwest, the use of 
tissue culture techniques in laboratory 
studies of disease agents, animal popula- 
tion studies, and recent information on 
such diseases as tularemia, the mosquito- 
borne viruses, and relapsing fever. 


®@ The annual meeting of the Optical 
Society of America will be held in Pitts- 
burgh, Pa., 6-8 Oct. Full details con- 
cerning the technical sessions and the 
possibility of plant visitations will be 
included in the printed program. It ap- 
pears at this time that there will be spe- 
cial invited papers or symposiums on 
the following topics: color centers in 
optical materials; high resolution spec- 
troscopy; upper atmosphere problems; 
and molecular structure of photorecep- 
tors. 

Abstracts of ‘contributed papers should 
be submitted promptly, for the dummy 
of the printed program will be sent to 
the printer ] Aug. Nonmembers may se- 
cure copies of the program by addressing 
their requests to Arthur C. Hardy, Secre- 
tary, Optical Society of America, Massa- 
chusetts Institute of Technology, Cam- 
bridge 39, Mass. 


® A symposium on phospholipids, spon- 
sored by the biochemistry division of 
the Chemical Institute of Canada, will 
be held at the University of Western 
Ontario, London, 12-13 Oct. Chemists 
and biochemists are invited to attend. 
The first session will be devoted to a 
discussion of the chemistry of phospho- 
lipids. Speakers and topics will be Erich 
Baer, University of Toronto, phospho- 
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glycerides; J. Folch, Harvard Medical 
School, inositol phospholipids; and H. E. 
Carter, University of Illinois, sphingo- 
lipids. 

The second session will consider the 
metabolism and function of phospho- 
lipids. The main speakers will be E. P. 
Kennedy, University of Chicago, biologi- 
cal synthesis of phospholipids; L. E. 
Hokin, McGill University, nutrition of 
phospholipids in vitro; and J. M. R. 
Beveridge, Queen’s University, function 
of phospholipids. Further inquiries 
should be addressed to R. J. Rossiter, 
Department of Biochemistry, University 
of Western Ontario, London. 


#“Computers in business and industrial 
systems is the theme of the 1955 East- 
ern Joint Computer Conference and Ex- 
hibition to be held under the sponsorship 
of the American Institute of Electrical 
Engineers, the Institute of Radio Engi- 
neers, and the Association for Computing 
Machinery at the Hotel Statler, Boston. 
Mass.. 7-9 Nov. 

Technical papers will appeal to plant 
engineers interested in using electroni 
computers to control oil refineries, 
chemical plants, machine tools, mate- 
rials-handling equipment; to engineers 
and makers of computing and data proc- 
essing systems and components; and to 
businessmen interested in using elec- 
tronic computers and clerical machines 
for payrolls, accounts receivable, and 
inventory problems 

Exhibits will include electronic data 
processing systems, process control sys- 
tems, storage systems, input output 
equipment, conversion devices, and sens- 
ing devices. 


Society Elections 


® American Society of Medical Tech- 


nologists: pres., Barbara {sbell, San 
Diego, Calif.; pres.-elect, C. Patton 
Steele, Bismarck, N.D.; rec. sec., Ellen 


Anderson, Chapel Hill, N.C. 


Special Libraries Association: pres., 
Chester M. Lewis, New York Times; \st 
v. pres. and pres.-elect, Katharine L 
Kinder, Johns-Manville Research Cen- 
ter; 2nd v. pres., Mary Jane MacDonald, 
Federal Reserve Bank of Kansas City. 


® Mountain States Society of Electron 
Micros opists : pres., Verne L. van Bree- 
men, University of Colorado Medical 
Center; v. pres., James O. Ball, Colorado 
School of Mines; sec.-treas., Stephen J. 
Knight, Jr., Technicat Equipment Corp., 
Denver. 


®Society of Women Engineers: pres., 
Lois G. McDowell, Illinois Institute of 
Technology, Chicago; v. pres., Dorothea 


H. Perry, Pittsburgh, Pa.; cor. sec., Ros- 
lyn K. Gitlin, New York; rec. sec., 
Martha J. Bergin, Boston; treas., Doris 
M. Gainor, Los Angeles, Calif. 


® Association of Research Directors: 
Maurice L. Moore, Vick Chemical Co.., 
122 E. 42 St., New York 17; v. pres., 
John H. Nair, Thomas J. Lipton, Inc.; 
sec.-treas., Donald W. Collier, Thomas 
4. Edison, Inc. 


® American Nuclear Society pres., W 
H. Zinn, Argonne National Laboratory, 
Lemont, Ill; v. pres., Philip Sporn, 
American Gas and Electric Co., New 
York; treas., Karl Cohen, Walter Kidde 
Nuclear Laboratories, Inc., Garden City, 


N.Y. 


Forthcoming Events 
August 


15-16. Operations Research Soc. of 
America, 7th national, Los Angeles, Calif 
R. A. Bailey, Military Operations Re- 
search Div., Lockheed Aircraft Corp., 
Burbank, Calif 

15-18. American Veterinary Medical 
Assoc., Minneapolis, Minn. (J. G. Hard- 
enbergh, 600 S. Michigan Ave 
5, Il 

15-19. American Inst. of Electrical En- 
gineers, Pacific general, Butte, Mont. (N 
S. Hibshem, 33 W. 39 St., New York 18 

15-19. American Soc. of Agronomy and 
the Soil Science Soc. of America, joint 
meeting, Davis, Calif. (L. G. Monthey 
2702 Monroe St., Madison 5, Wis 

15-19. Plant Science Seminar, 32nd an- 
nual, Gainesville, Fla. (C. H. Johnsen, 
School of Pharmacy, Univ. of Florida, 
Gainesville 


, Chicago 


15-20. International Dental Federation, 
43rd annual, Copenhagen, Denmark. (W 
R. Klausen, 1 Alhambravey, Copenhagen 

17-24. Australian and New Zealand 
Assoc. for the Advancement of Science, 
31st, Melbourne, Australia. (J. R. A. Mc- 
Millan, ANZAAS, Science House, 157 
Gloucester St., Sydney, N.S.W. Australia 

17-9. Canadian Mathematical Cong., 
5th summer seminar, Winnepeg, Mani- 
toba. (Secretariat, CMC, Chemistry Bldg., 
McGill Univ., Montreal. ) 

19-28. International Conf. of Agricul- 
tural Economists, Helsingfors, Finland 

J. R. Currie, Dartington Hall, Totnes, 
Devonshire, Eng. ) 

19-30. North Central Conf. on Biology 
Teaching, Cheboygan, Mich RnR. 
Weaver, Box 2073, Ann Arbor, Mich 

22-23. Electronics and Automatic Pro- 
duction Symposium, San Francisco, Calif. 

W. D. McGuigan, Stanford Research 
Inst., Palo Alto, Calif.) 

22-9. Wool Textile Research Conf., 
Sydney, Australia. (F. G. Nicholls, Com- 
monwealth Scientific and Industrial Re- 
search Organization, 314 Albert St., East 
Melbourne, Australia. ) 

20-31. American Physical Soc., Mexico 
City, Mexico. (K. K. Darrow, Columbia 
Univ., New York 27.) 





29-2. Infrared Spectroscopy Inst., 6th 
annual Nashville, Tenn. (N. Fuson, ISI, 
Fisk Univ., Nashville 8.) 

29-2. International Assoc. for Hydraulic 
Research, 6th plenary, Delft, Netherlands 
(L. G. Straub, St. Anthony Falls Hy- 
draulic Lab., Minneapolis 14, Minn.) 

29-3. Mathematical Assoc. of America, 
Ann Arbor, Mich. (H. M. Gehman, Univ. 
of Buffalc, Buffalo 14, N.Y.) 

29-5. International Astronomical 
Union, Dublin, Ireland. ( P. T. Oosterhoff, 
IAU, Leiden Observatory, Leiden, Neth- 
erlands. ) 

29-6. International Horticultural Cong., 
14th, The Hague, Netherlands. (G. de 
Bakker, International Comm. for Horti- 
culture, Bezuidenhoutseweg 30, The 
Hague. ) 

30-31. Soc. for Industrial and Applied 
Mathematics, 2nd general, Ann Arbor, 
Mich. (G. W. Preston, Research Div., 
Philco Corp., Tioga and C Streets, Phila- 
delphia 34, Pa.) 

30-2. American Mathematical Soc., 
60th summer, Ann Arbor, Mich. (AMS, 
80 Waterman St., Providence 6, R.I. 

30-2. Biological Photographic Assoc., 
25th annual, Milwaukee, Wis. (L. C. 
Massopust, Sr., Marquette Univ. School 
of Medicine, 561 N. 15 St., Milwaukee 

31-1. Conf. on Low Temperature 
Physics, Paris, France. (L. Weil, Institut 
Fourier, Place du Doyen Gosse, Grenoble, 
Isére, France. ) 

31-2. American Sociological Soc., 
Washington, D.C. (W. J. Warner, ASS, 
New York Univ., Washington Sq., New 
York 3.) 

31-3. United Chapters of Phi Beta 
Kappa, 24th triennial, Minneapolis, 
Minn. (C. Billman, 1811 Q St., NW, 
Washington 9.) 

31-7. British Assoc. for the Advance- 
ment of Science, annual, Bristol, Eng. 
(BAAS, Burlington House, London. W.1.) 

31-8. International Cong. of Refrigera- 
tion, Paris, France. (L. Weil, Institut 
Fourier, Place du Doyen Gosse, Grenoble, 
Isére, France. 


September 


1. Assoc. for Symbolic Logic. Ann 
Arbor, Mich. (J. Barlaz, Rutgers Univ.., 
New Brunswick, N.J. 

2-7. American Psychological Assoc., San 
Francisco, Calif. (F. H. Sanford, APA, 
1333 16 St., NW, Washington 6. 

2-7. Psychometrie Soc., San Francisco, 
Calif. (J. B. Carroll, Harvard Univ., 13 
Kirkland St., Cambridge 38, Mass. 

2-9. International Cong. of Anthropo- 
logical and Ethnological Sciences, 5th, 
Philadelphia, Pa. (A. Kidder, Univ. of 
Pennsylvania, Philadelphia 4. ) 

3-7. International Council of Women 
Psychologists, San Francisco, Calif. (M. 
G. Reiman, Milwaukee County Guidance 
Clinic, Public Safety Bldg., Milwaukee 3, 
Wis. ) 

4-7. International Cong. of Vitamin E, 
3rd. Venice, Italy. (K. E. Mason, Dept. 
of Anatomy, Univ. of Rochester School 
of Medicine and Dentistry, 260 Crittenden 
Blvd.. Rochester 20, N.Y.) 

4-11, International Cong. of Historical 
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Sciences, 10th, Rome, Italy. (F. Chabod. 
X* Congres International des Sciences 
Historiques, Université, Rome. ) 

5-8. American Soc. for Pharmacology 
and Experimental Therapeutics,lowa City, 
Iowa. (C. C. Pfeiffer, Dept. of Pharma- 
cology, Emory Univ., Emory University, 
Ga. 

5-9. American Inst. of Biological Sci- 
ences, Michigan State Univ., East Lans- 
ing, Mich. (H. T. Cox, AIBS, 2000 P St., 
NW, Washington 6. 

The following 24 societies will hold 
their meetings along with the AIBS dur- 
ing the same week at East Lansing, Mich. 

American Bryological Soc. (L. J. Gier, 
Dept. of Biology, Wm. Jewell College, 
Liberty, Mo. 

American Fern Soc. (M. E. Faust, 501 
University Pl., Syracuse 10, N.Y.) 

American Microscopical Soc. (C. J. D. 
Brown, Dept. of Zoology and Entomology, 
Montana State College, Bozeman. 

American Soc. for Horticultural Sci- 
ence. (F. S. Howlett, Ohio Agr. Exptl. 
Sta.. Wooster 

American Soc. of Human Genetics. (D. 
C. Rife, Ohio State Univ., Columbus. 

American Soc. of Limnology and 
Oceanography. (B. H. Ketchum, Woods 
Hole Oceanographic Inst., Woods Hole, 
Mass. 

American Soc. of Naturalists. (W. P. 
Spencer, 22F33 (F), Dept. of Genetics, 
Univ. of Texas, Austin 12. 

American Soc. of Plant Physiologists. 
(J. F. Stanfield, Dept. of Botany, Miami 
Univ.. Oxford, Ohio. 

American Soc. of Plant Taxonomists. 
(R. C. Rollins, Gray Herbarium, Harvard 
Univ., 22 Divinity Ave., Cambridge 38. 
Mass. 

American Soc. of Zoologists. (R. C. 
Kempton, Dept. of Zoology, Vassar Col- 
lege, Poughkeepsie, N.Y. 

Beta Beta Beta. (B. R. Weimer, Beth- 
any College, Bethany, W.Va. 

Biometric Sox C. I. Bliss, Box 1106, 
New Haven 4, Conn. 

Botanical Soc. of America, Michigan 
State Univ. (H. C. Bold, Dept. of Biology, 
Vanderbilt Univ., Nashville, Tenn. ) 

Ecological Soc. of Ameria. (J. F. Reed, 
Dept. of Botany, Univ. of Wyoming. 
Laramie. 

Genctics Soc. of America. (C. P. Oliver, 
Dept. of Zoology, Univ. of Texas, Austin. 

Mycological Soc. of America. (E. S. 
Beneke, Botany and Plant Pathology 
Dept., Michigan State Univ., East Lan- 
sing. 

National Assoc. of Biology Teachers. 
(P. V. Webster, Bryan City Schools, 
Bryan, Ohio.) 

Nature Conservancy. (G. B. Fell, 4200 
22 St., NE, Washington 18.) 

Phycological Soc. (P. C. Silva, Dept. 
of Botany, Univ. of Illinois, Urbana. ) 

Potato Assoc. of America. (R. W. 
Hougas, Dept. of Genetics, Univ. of Wis- 
consin, Madison 6.) 

Soc. for Industrial Microbiology. (C. L. 
Porter, Dept. of Biological Sciences, Pur- 
due Univ., West Lafayette, Ind. ) 

Soc. of Protozoologists. (N. D. Levine. 
College of Veterinary Medicine, Univ. of 
Illinois, Urbana. ) 

Soc. for the Study of Evolution. (H. 





Lewis, Dept. of Botany, Univ. of Cali- 
fornia, Los Angeles 24.) 

Soc. of Systematic Zoologists, (R. E. 
Blackwelder, 3728 Second St. South, Ar- 
lington 4, Va. 

5-9. Econometric Soc., Ann Arbor, 
Mich. (R. Ruggles, Box 1264, Yale Sta- 
tion, New Haven, Conn.) 

5-10. World Cong. of Anaesthesiolo- 
gists, Scheveningen, Netherlands. (W. A. 
Fentener van Vlissingen, WCA, Bilthoven. 
Netherlands. 

6-11. American Physiological Soc., Bos- 
ton, Mass. (M. O. Lee, APS, 9650 Wis- 
consin Ave., Washington 14.) 

6-16. Chicago Inst. for Hospital Ad- 
ministrators, 23rd, Chicago, Ill. (Ameri- 
can College of Hospital Administrators, 
620 N. Michigan Ave., Chicago 11.) 

7—9. American Political Science Assoc., 
Boulder, Colo. (E. M. Kirkpatrick, 1785 
Massachusetts Ave., NW, Washington 6 

7-9. American Soc. of Photogrammetry, 
Los Angeles, Calif. (C. E. Palmer, 1000 
11 St.. NW, Washington 1. 

9-10. Soc. of General Physiologists, 
Woods Hole, Mass. (J. B. Buck, NIH, 
Bethesda 14, Md 

9-10. Symposium on Electrolumines- 
cence and Photoconduction in Inorganic 
Phosphors, Brooklyn, N.Y. (J. J. Dropkin, 
Polytechnic Inst. of Brooklyn, 85 Livings- 
ton St.. Brooklyn | 

9-12. Sigma Delta Epsilon, Minneapo- 
lis, Minn. (Mary Gojdics, Barat College, 
Lake Forest, Ill. 

10. International Conf. of Medical and 
Reference Librarians, Brussels, Belgium 
(Miss C. de Looze, Ocuvre Nationale 
Belge de Defense contre la Tuberculose 
56, rue de la Concorde, Bruxelles. 

10-11. Soc. for Social Responsibility in 
Science, annual, Swarthmore, Pa. (J 
Engelberg, 4715 Baltimore Ave., Phila- 
delphia 43, Pa 

10-15. International Cong. on Cosmic 
Radiation, Mexico, D.F., Mexico. (H. A 
Barton, IUPAP, 57 E. 55 St., New York 


9” 


11-16. American Chemical Soc., Min- 
neapolis, Minn. (A. H. Emery, 1155 16 
St., NW, Washington 6. ) 

11-16. Laurentian Hormone Conf 
AAAS, annual, Estes Park, Colo. (Com- 
mittee on Arrangements, 222 Maple Ave.., 
Shrewsbury, Mass. 

11-18. International Cong. of Crimi- 
nology, London, Eng. (State Univ. of New 
York, College of Medicine at New York 
City, 469 Clarkson Ave., Brooklyn 3.) 

11-18. International Cong. of Librar- 
ianship and Documentation, Brussels, Bel- 
gium. (M. A. Baby, 8, rue de Haguenau, 
Strasbourg, France. 

12-13. Meteoritical Soc., 18th, Albu- 
querque, N.M. (J. A. Russell, Dept. of 
Astronomy, Univ. of Southern California, 
Los Angeles 7. 

12-13. Pi Gamma, Mu National Con- 
vention, Allerton Park, Ill. (E. B. Urqu- 
hart, 1719 Ames St., Winfield, Kan.) 

12-14. Soil Conservation Soc. of 
America, Green Lake, Wis. (H. W. Prit- 
chard, Paramount Bldg., Des Moines, Ia. 

12-15. International College of Sur- 
geons, 20th annual, Philadelphia, Pa. (K. 
A. Meyer, 1516 Lake Shore Dr., Chicago 
10, Ill.) 


SCIENCE, VOL. 122 





HILL 








NEW FOURTH EDITION 


GEOLOGY: Principles and Processes 


By WILLIAM H. EMMONS; GEORGE A. THIEL, Univer- 
sity of Minnesota; CLINTON R. STAUFFER, California 
Institute of Technology; and IRA S. ALLISON, Oregon 





x State College. 
Br 642 pages $6.50 
3 
es Sigg This outstanding text is an analysis of the place of the earth 
: é in the universe, the materials of the earth, the processes which 
: shape its external features, its movements and their results, 
Bt and its mineral resources. The writing is simple, the sequence 
be logical. Many new drawings, photographs, and charts illustrate 
Be the expository sections of the book, and chapters are followed 
io ae by references to source material and supplementary reading. 
wes te 
a * Fad Topics of the previous edition are reorganized, revised, and 
Ss Sy augmented by new information based on recent research. 
— “ee There is a new chapter on the work of the wind and a more 
-, .@ complete presentation of chemical weathering and shoreline 
: vy erosion and deposition by waves. The work of ice, snow, and 
: . permafrost in the arctic is discussed as well as additional data 
s on the origin and geological setting of nonmetallic mineral 
%% resources, 
ad 





OTHER IMPORTANT } 
McGRAW-HILL BOOKS 




















RANKAMA 
ISOTOPE GEOLOGY 
550 pages, $12.00 


MOORE, LALICKER, and FISCHER 
INVERTEBRATE FOSSILS 
738 pages, $12.50 

SHROCK and TWENHOFEL 
PRINCIPLES OF 
INVERTEBRATE 
PALEONTOLOGY 

816 pages, $12.50 


CRIM 
CLAY MINERALOGY 
384 pages, $9.50 





MCGRAW-HILL BOOK COMPANY, INCo 


12-16 
annual, Cleveland, Ohio. (A. D. Hinckley, 
1860 Broadway, New York 23 

12-16. Instrument Soc. of America, 
10th annual, Los Angeles, Calif. (Fred 
Tabery, 3445 S. Hill St., Los Angeles 

13-15. American Meteorological Soc.., 
Asbury Park, N.J. (K. C. Spengler, 3 Joy 
St., Boston 8, Mass. 

14-16. American Assoc. of Clinical 
Chemists, 7th annual, Minneapolis, Minn. 

M. M. Friedman, Lebanon Hospital, 
New York 57.) 

14-16. Assoc. for Computing Machin- 
ery, annual, Philadelphia, Pa. (J. P. Nash, 
Digital Computer Lab., Univ. of Illinois, 
l rbana 

15-16. Corrosion Symposium, Mont- 
real, Canada. (Chemical Inst. of Canada, 
18 Rideau St., Ottawa 2 

15-17. International Soc. for the Study 
of Biological Rhythm, 5th conf., Stock- 
holm, Sweden. (T. Petrén, Karolinska In- 
stitutet, Stockholm 60. 

16-17. American Psychiatric Assoc. 
Midwest Regional Research Conf., Gales- 
burg, Ill. (L. H. Rudy, Galesburg State 
Research Hospital, Galesburg. 

16-17. Calorimetry Conf., 10th annual, 
Minneapolis, Minn. (E. F. Westrum, Jr.. 
Dept. of Chemistry, Univ. of Michigan, 
Ann Arbor. ) 

19-23. Fédération Internationale Phar- 
maceutique, 16th general assembly, Lon- 
don, Eng. (D. F. Lewis, Secy., Organizing 
Committee, FIP, 17 Bloomsbury Sq., 
London W.C.1.) 


15 JULY 1955 


Illuminating Engineering Soc.., 


s 330 WEST 42ND STREET 


20-23. American Roentgen Ray Soc., 
Chicago, Ill. (B. R. Young, Germantown 
Hospital, Philadelphia 44, Pa 

20-26. World Medical Assoc., 2nd con- 
gress, Vienna, Austria. (L. H. Bauer, 345 
E. 46 St., New York 17 

25—28. American Inst. of Chemical 
Engineers, Lake Placid, N.Y. (F. J. Van 
Antwerpen, AICE, 25 W. 45 St.. New 
York 

26-29. Assoc. of Iron and Steel Engi- 
neers, annual, Chicago, Ill 
AISE, Empire Bldg., Pittsburgh 22, Pa 

26-30. Atomic Industrial Forum and 
Trade Fair, Washington, D.C. (C. Rob- 
bins, 260 Madison Ave., New York 16 

27-1. International Symposium on Ana- 
logue Computers, Brussels, Belgium. (P 
Germain, Institut de Physique Appliquée 
Université Librede Bruxelles, 50 avenue 
Franklin Roosevelt, Bruxelles 

28-30. Mississippi Valley Medical Soc., 
St. Louis, Mo. (H. Swanberg, 209-224 
W.C.U. Bldg., Quincy, Il 

29-1. International Soc. of Vegetative 
Neurology, 6th annual symposium, Stras- 
bourg, France. (R. Fontaine, Univ. of 
Strasbourg Faculty of Medicine, Stras- 
bourg ) 

30. American Medical Writers’ Assoc., 
St. Louis, Mo. (H. Swanberg, 209-224 
W.C.U. Bldg., Quincy, IIL. 

30-1. Council for International Organi- 
zations of Medical Sciences, 3rd general, 
Paris, France. (J. F. Delafresnaye, 
CIOMS, 19, avenue Kléber, Paris 16°, 
France. ) 


Secretary, 


NEW YORK 36, N. Y. 





30-2. Indiana Geological Field Conf 
8th. Clifty Falls State Park, Ind. (C. | 
Deiss, Dept of Geology 


Bloomington 


Indiana Univ., 


October 


19 


International Food Fair, Cologne, 
Germany. (International Trade Fair Staff, 
USDA, Washignton 25 

}-6. Soc. of Exploration Geophysicists, 
25th annual, Denver, Colo. (C. Campbell, 
SEG, 624 S. Chevenne,. Tulsa, Okla 

} American Inst. of Electrical Engi- 
neers, fall general, Chicago, Ill N. § 
Hibshem, 33 W. 39 St., New York 18 

4-6 American Meteorological Soc., 
Stillwater, Okla. (K. C. Spengler, 3 Joy 
St., Boston 8, Mass 

4-6. International Assoc. of Milk and 
Food Sanitarians, Augusta, Ga H. L 
Thomasson, IAMFS, Box 437, Sheibyville, 
Ind 

6-8. Optical Soc. of America, Pitts- 
burgh, Pa. (A. C. Hardy, Room 8-203, 
Massachusetts Inst. of Technology, Cam- 
bridge 39 

6-8. Soc. of Industrial Designers, 11th 
annual, Washington, D.C. (S. G. Swing 
SID, 48 E. 49th St., New York 17 

9-13. Electrochemical Soc., Pittsburgh, 
Pa. (H. B. Linford, 216 W. 102 St., New 
York 25 

9-14. American Acad. of Ophthalmol- 
ogy and Otolaryngology, Chicago, Ill. (W 
L. Benedict, 100 First Avenue Blde., 
Rochester, Minn. 
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10-12. American Acad. for Gerebral 
Palsy, annual, Memphis, Tenn. (R. A. 
Knight, AACP, 869 Madison Ave., Mem- 
phis 3. 

10-12. American Oil Chemists’ Soc., 
Philadelphia, Pa. (Mrs. L. R. Hawkins, 
AOCS., 35 East Wacker Drive, Chicago 1, 
Ill. 

10-13. Nationa! Clay Conf., 4th, Uni- 
versity Park, Pa T. F. Bates, College of 
Mineral Industries. Pennsylvania State 
Univ., University Park. 

10-21. New York Acad. of Medicine 
Graduate Fortnight on Problems of Aging, 
New York (R. L. Craig, 2 East 103 St., 
New York 29. 

12-13. Symposium on Phospholipids, 
London, Ontario. (R. J. Rossiter, Dept 
of Biochemistry, Univ. of Western On- 
tario, London, Ont 

13. Assoc. of Vitamin Chemists, Chi- 
cago, Ill. (M. Freed, 4800 S. Richmond 
Chicago 32.) 

13-15. Indiana Acad. of Science, Notre 
Dame. (W. A. Daily, Eli Lilly and Co., 
740 South Alabama St., Indianapolis 6, 
Ind. 

16. American College of Dentists, San 
Francisco, Calif. (OQ. W. Brandhorst, 4221 
Lindell Blvd., St. Louis, Mo. 

16-19. Soc. of American Foresters, Port- 
land, Ore. (H. Clepper, 425 Mills Bldg., 
Washington 6 

17-20. American Dental Assoc., annual, 
San Francisco, Calif. (H. Hillenbrand, 
222 E. Superior St., Chicago 11 

17-21. American Soc. of Civil Engi- 
neers, New York, N.Y. (W. N. Carey, 
ASCE, 33 W. 39 St., New York 18 


18. American Soc. of Safety Engineers, 
annual, Chicago, Ill. (J. B. Johnson, 425 
N. Michigan Ave., Chicago 11. 

18. Oak Ridge Inst. of Nuclear Studies, 
council meeting, Oak Ridge,Tenn. (W. G. 
Pollard, P. O. Box 117, Oak Ridge. 

18-19. National Acad. of Economics 
and Political Science, Washington, D.C. 

D. P. Ray, Hall of Government, George 
Washingion Univ., Washington 6. 

18-20. Entomological Soc. of Canada 
and the Acadian Entomological Soc., an- 
nual joint meeting, Fredericton, New 
Brunswick. (R. H. Wigmore, Science Ser- 
vice Bldg., Ottawa, Canada. 

18-21. American Dietetic Assoc., an- 
nual, St. Louis, Mo. (R. M. Yakel, ADA, 
620 N. Michigan Ave., Chicago 11, II. 

19-21. Symposium on Applications of 
Radioactivity in Food and Food Process- 
ing Industries, Boston, Mass. W. A 
Stenzel, Tracerlab Inc., 130 High St., 
Boston 10. 

22. American Mathematical Soc., Col- 
lege Park, Md. (AMS, 80 Waterman St., 
Providence 6, R.I. 

22-24. American Heart Assoc., 28th an- 
nual scientific session, New Orleans, La. 

Medical Director, AHA, 44 E. 23 St., 
New York 10. 

24-26. National Conf. on Standards, 
6th, Washington, D.C. (G. P. Paine, ASA, 
70 E. 45 St., New York 17. 

25-30. American Ornithologists’ Union, 
Boston, Mass H. F. Mayfield, 2557 
Portsmouth Ave., Toledo 13, Ohio. 

27-28. New Mexico Acad. of Science, 
Albuquerque. (C. C. Hoff, Dept. of Biol- 
ogy, Univ. of New Mexico, Albuquerque. 





27-29. Electron Microscope Soc. of 
America, University Park, Pa. (Miss J. R 
Cooper, General Electric Co., Lamp Div., 
Nela Park, Cleveland 12, Ohio.) 

27-29. Gerontological Soc., Baltimore, 
Md. (N. W. Shock, Baltimore City Hos- 
pitals, Baltimore 24. 

28-29. Conf. on Rare Earths in Bio- 
chemical and Medical Research, Oak 
Ridge, Tenn. (G. C. Kyker, Oak Ridge 
Inst. of Nuclear Studies, P.O. Box 117, 
Oak Ridge. 

28-30. American Soc. for Aesthetics, 
Chicago, Ill. (J. F. White, Western Re- 
serve Univ., Cleveland 6, Ohio. 

31-1. East Coast Conf. on Aeronautical 
and Navigational Electronics of Inst. of 
Radio Engineers, Baltimore, Md. (G. R. 
White, Bendix Radio Div., Bendix Avia- 
tion Corp., Towson 4, Md. 


November 


1-3. Enzymes: Units of Biological 
Structure and Function, International 
Symposium, Detroit, Mich. (C. E. Rupe, 
Henry Ford Hospital, Detroit 2. 

1-5. World Symposium on Applied 
Solar Energy, Phoenix, Ariz. (M. L 
Kastens, Stanford Research Inst., Stan- 
ford, Calif. 

2-4. Symposium on Antibiotics, 3rd an- 
nual, Washington, D.C. (H. Welch, Div 
of Antibiotics, Food and Drug Admin., 
U.S. Dept. of Health, Education, and 
Welfare, Washington 25. 

2-5. American Soc. of Tropical Medi- 
cine and Hygiene, Boston, Mass. (J. E 
Larsh, Jr., School of Public Health, Univ 
of North Carolina, Chapel Hill. 








Just off the press: Volume 24 
ANNUAL REVIEW OF 


805 pages 


Biological Oxidations 

Nonoxidative, Nonproteolytic Enzymes 
Proteolytic Enzymes 

Chemistry of Carbohydrates 
Chemistry of the Phosphatides 
Metabolism of Complex Lipides 


Carbohydrates Metabolism 

Metabolism of Amino Acids and Proteins 
Nucleie Acids 

Water-Soluble Vitamins, Parts I, I], and II] 
Fat-Soluble Vitamins 

Carotenoids 

Nutrition 

Biochemistry of Steroid Hormones 
Biochemistry of Antibiotics 

Clinical Applications of Biochemistry 
Lipide Metabolism 

The Biochemistry of Cancer 


Back Volumes Available 








BIOCHEMISTRY 


Chemistry of Proteins, Peptides, and Amino Acids 


$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere) 


ANNUAL REVIEWS, INC., Stanford, Calif. 

















THE RICKETTSIAL 
DISEASES OF MAN | 


@ This symposium volume is a comprehensive sur- 
vey of the general field of Rickettsial diseases in 
man. Among the contributors appear the names of 
many of the foremost American authorities in this 
important and relatively new field of medicine. 


@ The first group of papers includes discussions of 
the taxonomy, biology, isolation, and identification 
of vectors, and reservoirs of infection of the Rick- 
ettsial diseases of man. The second group of papers 
is devoted to discussions of serological reactions, the 
Weil-Felix reaction, the complement-fixation and 
agglutination reactions, and the preparation and 
standardization of Rickettsial vaccines. The final 
group of papers treats of insecticides, methods of ( 
their application, and mite control 


To: AAAS Publications 
1515 Mass. Ave., N.W., Washington 5, D.C. 

Please accept my order for one copy of The 
Rickettsial Diseases of Man (74%2x10%, cloth- 
bound). My check in correct payment-is enclosed 


$5.25 to A.A.A.S. members, $6.25 to those who 
are not members: including postag« 
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solar 
energy 


research 


EDITED BY 


Farrington and 


Daniels 


John A. 


Duffie 


A co-operative effort on the part of 
most of the experts in the field, this book 
spotlights present achievements and ex- 
pected advances in the use of solar energy. 
Scientists, engineers, and inventors will 
find Solar Energy Research—both text 
and bibliography—valuable in their search 
for fundamental knowledge, research 
which today is leading in unpredictable 
directions. By summarizing what has al- 
ready been accomplished and by suggest- 
ing the avenues of research which seem to 
offer the greatest hope for success, this 
book will hasten the time when the sun’s 
abundant energy may be put to more 
general use for the benefit of mankind. 


260 pages. 53 illus. $4.00. 


The University of Wisconsin Press 
811 State Street Madison 5, Wis. 


To: The University of Wisconsin Press 
811 State Street Madison 5, Wis. 
Gentlemen: 
Please send me copies of SOLAR 
ENERGY RESEARCH (@ $4.00 per copy 


Name 


A d d ress 


[Bill me (I'll pay the postage) 
|] Payment enclosed (Press pays postage) 


5 JULY 1955 








CARDS 


New Kodagraph 
Microprint Reader makes 
them a pleasure to read 





The microprint idea can reduce the largest li- 
brary to a small set of cards. Sixty conventional 
pages can go on a 3 x 5-inch card, with an ab- 
stract and filing data in ordinary-size type on 
the other side. 

The Kodagraph Microprint Reader lets you 
read in complete comfort. The screen is green 
and tilted 11° because that’s the combination 
that seems to be easiest on the eyes. It’s bright 
enough to use in ordinary room light. Several 
people can read at a time. 

You feed microprint cards into a Kodagraph 
Microprint Reader like paper into a typewriter 
—any size up to 8% x 14 inches. 

Many publishers offer microprint card edi- 
tions. Many are also prepared to make micro- 
print cards for you from your own literature 
and reports. 

To get started on a microprint system that can 
help solve the problems of debulking, speedy dis- 
semination, and storage of literature and private 
internal data, mail the coupon below. 


EASTMAN KODAK COMPANY _ :: 


es Photo Methods Division, Rochester 4, N. Y. 





(CD) Where | can see a Kodagraph Microprint Reader. 
( Folder on the Reader and sample microprint card. 


() List of publishers of microprint cards and manufacturers 
of microprint cards to order. 


NAME 
ADDRESS 


| 
l 
Please send me the information checked: | 
| 
| 
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MERCURY Sittin 


Ship us your mercury. We ret 
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mediately in heavy, cle gla bottle 
induction distilled in bee under 
guaranteed to meet A.C.S. specs 

slight loss i 
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EBERBACH & SON ANN ARE 


10 pounds 








BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 


LABORATORY SERVICES 


Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of Pp ds for i 





cticidal, fungicidal 


and bactericidal properties ® Biological evaluati 

and chemical determination of insecticides ® Peet- 

Grady and C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 





P.O. BOX 2059-V ° MADISON 1, WISCONSIN 
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RESEARCH 








ANIMAL 


ANALYTICAL ANDRESEARCH ee A <2 
148 ISLIP AVE. 














Long-Evans (PAF) 
Wistar (PAF) 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 



















All.AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, R nts, New 
Pharmaceuticals in stock. Write or phone Plaza 
7-8171 for complete price list. 

17 West 60th Street, 


BIOS LABORATORIES, INC. New fins, NY 
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RESEARCH BIOCHEMICALS 
== OVER 1500 
NUTRITIONAL BIOCITEMICALS 


Corp. 


Cleveland 28, Ohio 
Write for your copy—free catalogue 























FRACTIONATORS ¢ TRANSFERATORS 
CARDIOVASCULAR RECORDERS 
ELECTROENCEPHALOGRAPHS 
WARBURG APPARATUS 


A ie WATER BATHS 





¢ HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 


For further information write 
8159 South Spasiding Ave 
HORMONE ASSAY LABORATORIES, Inc. © Chieago 29, 1. 





OLad, | a’ = yr Fm _ 


43 LABORATORY STIRRERS 





ourposes. Write for Bulletin X-? 
o— PALO LABORATORY SUPPLIES, Inc 


Reade New Y x 











MICE 


“A” Strain 
“C” Strain 


Medical Center Laboratory 





519 E. Club Bivd., Durham, N. C. 
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FERMENTOR 


An all-purpose laboratory 
fermentor which is useful in 
obtaining information for 
correlation with large scale 
fermentations. It is designed 
for the study of all types of 
microbial processes. Aerobic 
or anaerobic fermentations 
by bacteria, fungi, yeasts, or 
algae producing antibiotics, 
vitamins, organic acids, en- 
zymes, polysaccharides, sol- 
vents, or cell proteins can be 
conveniently observed in this 
5 liter pilot plant fermentor. 





Detailed information available upon request 


aN NEW BRUNSWICK SCIENTIFIC CO. 


« PRECISION LABORATORY APPARATUS 
WAY op. 0. BOX 606 + NEW GRUNSWICK, N. J. 
























GLASS ABSORPTION 
CELLS = "Sy KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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Radio- 





Active 





STEROIDS 










IMMEDIATELY ESTRONE 16-C"' 
AVAILABLE Activity per mg. 


2.7 microcuries 
Price per mg. $50.00 


ESTRADIOL 16-C 
Activity per mg. 
2.7 microcuries 
Price per mg. $65.00 


PROGESTERONE 21-C* 
Activity per mg. 
2.25 microcuries 

Price per mg. $40.00 


DESOXYCORTICOSTERONE 
ACETATE 21-C* 


Statement of your 
government depart- 
ment dealing with 
atomic energy to- 
gether with “Atomic 
Energy of Canada 
Limited Form No. 
247" should be 
filed with each 
order. 


For these forms 


and other Activity per mg. 
information, 2.25 microcuries 
write to: Price per mg. $40.00 


Charles &.Frosst & Co. . 


PHARMACEUTICAL and CHEMICAL 
MANUFACTURERS 


P.O. BOX 247 
MONTREAL, 


CANADA 








ACTH * Growth * Gonadotropes 
Estrogens * Androgens 
Corticoids * Progesterone 


Others 


HYPOPHYSECTOMIZED 
RATS 





TESTS 


Write for details 


ENDOCRINE LABORATORIES 
OF MADISON, INC. 





5001 W. BELTLINE HIGHWAY e MADISON, WISCONSIN 


SCIENCE, VOL. 
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Tracerlab.... 


130 HIGH STREET, 
2030 WRIGHT AVE. 


BOSTON 10, MASS 


RICHMOND 3 


CAL 





Tracerlab's versatile P-20A 
™ Scintillation Detector can 
be adapted for all count- 
ing requirements through 
use of a variety of crystals 
and associated equipment. 


Booklet 66 sent on request 



































or new, hovizons in 


Photomicrography 
& scientific photography 


Cultiephal 

” 

Designed for the ultimate in versatility, the Silge & Kuhne 
ORTHOPHOT provides all the facilities for still and cine’ photo- 
micrography (using any standard microscope), photomacrogra- 


phy, photocopying, microfilming, x-ray copying, and general 
laboratory and clinical photography. 


Accessory units not shown include microprojection viewer with 8” x 8” vertical 
ground glass, alternative electronic exposure metets approximately 20 and 
2000 times ‘as sensitive as standard commercial types, and bellows-extension 
adapters to increase magnification or establish fixed ratios. 


This versatile equipment is supplied either in complete assemblies, or in separate 
sections to coordinate with existing laboratory facilities. 








PHOTOGRAPHY OF 
GROSS OBJECTS 


Object table, oblique 
extension arm, and 
standard photo lens 
convert the ORTHO- 
PHOT for photograph- 
ing of gross objects, 
photocopying of pa- 
pers, drawings, etc. 
Special table used for 
trans-illumination, X- 
ray copying, etc. 


LOW-POWER 
PHOTOMICROGRAPHY 


(1.5 —35 x) 


In seconds, the OR- 
THOPHOT converts for 
low-power photomi- 
crography. Adjustable 
stand replaces micro- 
scope. Same built-in il- 
lumination and SPLIT- 
MICRON focusing 
used. 


HIGH-POWER 
PHOTOMICROGRAPHY 

(50 — 2000 x) 
ORTHOPHOT set up with standard com- 
pound microscope. Built-in, permanently 
aligned light source on the Koehler prin- 
ciple, with complete color and intensity con- 
trols. Detachable, precision reflex camera 
has SPLIT-MICRON focusing device. 








GENERAL, CLINICAL 
PHOTOGRAPHY, Etc. 


The ORTHO-CAMERA, 
detached from column, 
serves efficiently for 
all-around laboratory, 
clinical, as well as out- 
door photography. 
Object distances from 
one inch to infinity. 
Any ratio of reduction; 
magnification up to 
35X for close-ups. 


CINE-PHOTOMICROGRAPHY 


Almost all 8 and 16- 
mm cine cameras can 
be attached to stand- 
ard column, or inter- 
changeable simplified 
column on ORTHO- 
PHOT (illustrated), as 
can many types of 
standard still cameras, 
35-mm to 4” x 5”. 








— NEW — 
ORTHO-ILLUMINATOR B 


OPTIMUM RESOLVING POWER... 
HIGHEST USEFUL MAGNIFICATION 


The new ORTHO- 

ILLUMINATOR B 

(illustrated), con- 

verts any make or 

model microscope 

into an integrated 

unit, with built-in 

illumination on the 

Koehler principle. 

Designed primarily 

for visual micro- 

scopy, or for use 

with existing pho- 

tomicrography 

equipment, the new unit offers unequaled 
versatility for instant command of proper 
illumination, for brightfield, darkfield, phase 
contrast, polarizing or fluorescent acces 
sories. 








— Write for descriptive data — 


CKUHN 











16th and Carolina Streets 
San Francisco 19, California 




































































